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Bicycle-rim Rolling Machine. found in crystalline rocks can be reproduced | shearing in inter-crystalline matter, and | against politics, advising him that they will 
in alloys. The most common is rectangular] under heavy stresses partly due to flattening | stand by him in all honest reform, and 


The accompanying engraving illustrates a | wickerwork, less common are isolated clus-'and_ stretching of crystals. By annealing, | specifically against the action of some 


new machine which has been designed for _— |*‘boards” that are named, It is a good 
rolling bicycle wheel guards and tires, or ‘ , sign. 

rims. As the engraving shows, the machine | ee ON = 

is neatly and substantially designed, and is ul il ae ee | Inspection. 

provided with every adjustment needed for : | 


this class of work. The spindles are of 
hammered steel, and are adapted to take 
either a single roll, or three rolls, each 6’ 
diameter 2” thick. The worms by which 
they are driven are of hardened steel en- 
caging with worm wheels of copper and tin 


By ALBERT D. PENTz. 


| The secret of superintendence is the secret 

of inspection, which secret is sound judg- 
}ment. For, if an inspector should condemn 

| and reject: every imperfect piece, he would 

composition, the proportion for the gearing lhe no Better tnapector than he who. shoudl 

being 32 to 1, so that ample driving power is 
secured by a narrow and light belt. 

\ friction clutch at the right of the ma- 
chine gives complete control of the move- 
ment of the rolls, and the upper or guide 
roll is provided with vertical adjustment by 
the hand-wheel at the top of the machine, 
angular adjustment by the smaller hand- 
wheels at either side, or endwise adjustment by 
the collar screw shown. The machine weighs 
1,950 pounds, and is manufactured by Blake 
& Johnson, Waterbury, Conn. 


accept all things without any examination 
Whatever. A machine could be designed to 
inspect for perfection, and an inspector who 
/rejects nothing is a superfluity that burdens 
| the pay-roll, and who adds no endorsement 
lof any value to the quality of the output. 
Fault-tinding is not inspection. No manu- 
|factory of any kind, anywhere, produces 
work that is able to stand a dead open and 
shut inspection ; and while such perfection 
is perfectly attainable at a greatly enhanced 
cost, it is found, in practical, paying, com 
mercial machinery building, that buyers pre- 
fer that which is reasonably perfect, at a 


oe + 


Jointed-arm Wall Drill. 





We illustrate herewith a drill press which | 
‘as been designed especially for boiler mak- | 


ers, plate workers, bridge and girder shops, | 


reasonable cost, to that which is actually cor- 





rect, at an extravagant price. The judgment 
to determine just what degree of workman- 
ship can be taken and used, so that a stand- 
ete. ard of excellence may be accepted and 

The total distance from the first pivot to 
the spindle is 72’ and to the wall or post 87’ | 


| 
| maintained, which standard will be attract 
| ive to buyers at remunerative prices, and 
The joint in the arm enables the spindle to | 
be moved in any desired direction by simply 
pulling or pushing upon it, and the propor- 


, ‘ iy rigid for the | aa 
tions are such that it is amply | BrcycLE-RIM ROLLING MACHINE. 
| 


demoralizing to competitors, is a rare en- 
dowment, and it is of more real value toa 





manufactory in the long run than any other 
factor whatever. A brilliant salesman with 
work it is intended to do, 

The machine is built with hand lever feed 


a showy and reasonably priced line of goods 
ters of crystals (alloys with few crystals of alloys of Cu with Ni can be made to crystal-| can place a great many orders for them in 
| high melting point, as Zn + 10 per cent. lize even as soft iron, thereby becoming | his first trip out, but if the work is not good, 
and hand-wheel for drilling and boring (in! Pt, Cu + 10 per cent. Co.) Mechanical even brittle. so that in practical use it Compares equally 
which form it will cut a with, or is better than 
{’ hole in steel plate with 
a two-lipped cutter), or 


forreaming and countersinking, with worm 


similar lines of other 
makes, the hopes raised 
with the power-feed and nats, the a ee 
back gears as shown, in Meg Pe 
which form it will cut a 
6 hole in steel plate. 
The machine is built by 
the Universal Radial 
Drill Co., Cincinnati, O 


the complaints received, 
and the impossibility to 
vet further orders, and 
the quality of its work- 
manship will either of 

—__——__.- a e——— 

At a recent meeting 
of the Amsterdam Acad- 
emy of Sciences, Mr. | kl aiecie aa aa 
Behrens dealt with the Tenn — soullion, ehish etiam 
microscopic structure of MM i ri | nea eran WT | Ce a ee 
alloys, Crystallization 

a common phenome- 


necessity be raised—in 
which case there is a hill 
to be climbed to get 





than originally was re- 
quired to produce the 
first installment of the 


voods—or the line will 


on in metals. The 
least crystalline are pure 


Al, Cu, Ni, when cast be a failure, 


AT Am ‘| U, SA) | | 
vithout overheating, _ wal 1 | il The 


prime requisite 
Rapid cooling has no of a good inspector is 
other effect than to make 


he erystals of smaller 


that he must understand 
himself, in so far that he 





ize. Pure Ag Goes show shall have  contidence 


ways crystallization, if in his own judgment, 
and that that confidence 


shall be endorsed by the 


properly etched. In 
lloys crystallization is 








nore easy and perfect JOINTED-ARM WALL DRILL, results of his past expe- 
than in unalloyed .met- rience, This quality 
ils. When 1 gr. of Cu, alloyed with 2 mgr. | stress does not destroy the crystalline struct- In one of the largest cities in the State of | must be natural, and can be neither acquired 
\g, is melted and slowly cooled, it will be) ure. New Jersey, the Knights of Labor have ad- nor imitated, but without it an inspector is 
ound checkered by minute threads of an A fibrous or lamellar structure is set up, dressed a letter to the mayor, who was re- of small value. For instance: In a factory 


Wloy rich in silver, All types of structure |‘ corresponding with planes of sliding or! cently elected by a popular uprising and | on a certain time there were two inspectors, 



















2 


AMERICAN 


MACHINIST 


[JuLty 14, 1892 




















each with undefined powers, one of whom 
passed three thousand dollars worth of work | 
which had a defect of appearance, but which 
was as good in workmanship as the standards | 
The inspector, 
demurred, appealed to the 
was sustained, and the work was rejected. 





required. other however, 


management, 


The first inspector, being confident that a 
mistake was being made, succeeded in saving 
the work from destruction, and had it stored 
away in a vacant room ; and two years after- 
ward, when the particular device to which 
this condemned work belonged was better 
understood, he had it brought out and the 
rejection and there 
one complaint from a customer on the point 
In this connection an inspector 
make mistakes 
errors of consequence; but he 
man who, when he believes he is right, dares 


reconsidered, was nol 


in question. 


will sometimes and even 


must be a 
to act honestly end without stubbornness or 
conceit as far as his powers permit him. 


The second requisite in an inspector is that | 


he must thoroughly understand his work. 
He familiar with the 
limits and qualities of the parts he overlooks, 
but 
vice, and the operation of the machine in 


must be not alone 


their offices in the assembled whole de 
practice as well. If an inspector does not 
know the exact uses to which a piece is to 
be put, or what is to be expected of it, he 
his judg- 
ment in The 
reader is an inspector, for every person over 


data to assist 


from 


have no 


deviations 


can 
exactitude. 


looks some one’s work, his own in particular. 
Suppose he is required to decide whether a 
lot of gears, which are each one-hundredth 
of an inch too large or too small in diameter, 
should pass, or whether another lot shall be 
made of the correct size to replace them, If 
he knows nothing of the 
those gears when they shall be in place, he 


environment of 


cannot decide otherwise than reject them; 
for, if he must call in the services of another 





person who does know, he exposes his lack | 
of knowledge, and shows that it takes two | 
Many chief in- | 
spectors, however, in large concerns, advocate | 


men to be one inspector. 


cheap subordinates, and in getting such they 
often get those who are not naturally quali- 
fied for such work, and who bave neither 
the knowledge to make them proficient and 
skillful, nor the practice to have familiarized 
them with the objects to be accomplished 
by the work they inspect. In 
the chief inspector is kept very busy in doing | 


such cases 
much necessary work deciding that the gears 
the 
machine | 


above mentioned are spoiled because 
distance between centers the 
they belong to are exact, and the gears must | 


on 


run free and not shake; or that they are | 
acceptable because they are applied to  ad- | 
Now, 
inspectors with the best natural qualitica 


justable elements. care in selecting | 
F " : 
tions, and a little time allowed them to be- 
come familiar with the the 


work they handle is to be put, would pay 


uses to which 
well if the chief should think of doing it. 
In fact, if a 
cessible to each inspector it will be found 
the 
chief inspector of a great factory, as a pre 


full working machine be ac- 


of great assistance. Some years ago 





liminary to more thorough reforms, made 
certain Changes in the methods of iaspecting, 
which resulted in a saving of more than one 
Before 
the changes were made each department had 


half in the cost of that operation, 


a corps of men who inspected in detail the 
work it finished, or did operations upon ; 


these department inspectors were in the pay | they lost in time by the interference. 


of the contractors in charge of the depart- 
ments, and accountable to them alone. Then 
the work accepted by the department in- 
spectors was sent to the stock department, 
and there i 
other men accountable to the factory man- 


was reinspected in detail by 


agement, and working under the instruction 
of the chief inspector. 
The change made was that the chief in- 


departments, taking a choice from both gangs 
of men in each case. One of the surprises 
of this change was that the departments 
were continually rejecting and destroying 
work that would have been acceptable had 
it been sent to the stock department, and 
thousands of dollars of good work was thus 


destroyed each year. So much for the evil 





| of department 
| picce through that they thought would pass, 





| facture thus became prevalent : 


effects of an antagonistic spirit between an 
aristocratic ‘‘company” department, which 


accepted a piece haughtily, or rejected it in- 
solently, explaining nothing, and a crowd 
Lot 


inspectors who every 





and doctored a piece to improve it if it was | 
slightly lame. | 
= P | 
[his change at once made order in the 


whole system. The inspectors were placed | 


just where the operations were made, and in | 
some cases a job was rearranged to group it | 
clos: r together and about the inspector, so | 
that the man who overlooked a finished part 
could occasionally inspect an operation to 


determine whether the tools were correctly 
doing their work in each operation. 

There, of course, was some friction in the | 
outset; for the workmen looked on the in | 
spection of operations as an unnecessary 
espionage, until they found that they gained! 


| transportation. It 


duced a satisfactory operation, both with 
identical interests, and to get as great results 
as possible, with the least effort the 
whole ; for, if the inspector got that opera- 
tion satisfactory, he would have confidence 
and less labor in the inspection of that much 
of the finished piece, and the workman, if 
he was sure the inspector was _ satisfied, 
would progress in confidence, and do more 
good work than he would if he should be in 


on 


| doubt. 


Every day that this system was tried (it 
is yet in force) new benefits were found, and 
the 
stock department by the inspectors was avail- 
It took one set of gauges 


new savings. The room occupied in 
able for goods. 
less, and consequently fewer gauge makers. 
It saved in porterage and all other kinds of 
produced harmony be- 
tween the contractors and the company, for 
the subject matter of all disagreement was 


removed, It lessened the 
pay-roll, for, while the inspect- 
ors were under the = chief 


inspector’s instructions, reten- 
tion and selection, they were 
paid by the contractors. 

It may be that this method 


Shell Bricks 








of inspection may save in 
other factories. 
5 aes = 
Melting Cast-iron in Cu- 
polas. 


By S. BoLuanp. 


Il. 


























DEPTH OF BOTTOM OF CUPOLA, 

Depth of the 
distance from the sand bed, 
after it formed at 
the bottom of the cupola, up 


bottom is 


has been 
to the underside of the tuyeres. 

It will be seen, in the table 
(issue June 30), that all the 
for fuel are 
upon a bottom of 10 inches 
deep, and any departure from 
this depth must be met by a 


ameunts based 


corresponding change in the 
quantity of fuel used on the 
bed; more in proporion as 
the dep:h is increased, and less 
wheu it is made shallower. 

AMOUNT OF FUEL 
ON THE 


REQUIRED 
BED. 





The column, ‘‘ Amount of 











Tuyere Box \LA 


Wind Fuel required on 
Pounds,” will, I 


found serviceable ; 


Bed, in 
hope be 
it is based 


























deep. 
as in 
type, then additional fuel will 
be needed. 

= The amounts being given 
in pounds, answers for both 
coke, for, should 
coal be used, it would reach 


coal and 





Section through A 
Fig. 4. 


Meutina Cast Ikon. 


more by the prevention of bad work than 

They 
element 
dividing the responsibility with them, and 


soon found that there was another 
that if the legitimate inspector was satisfied 
with the operations as they were made, he 
would probably be satisfied with the finished 
Gradually the true spirit of manu- 
That the in- 
the work 


pieces. 


terests of the men who do are 


identical with the concern that employs them 
spector assumed charge of the inspection in | 


to doit. The great company, it was found, 


| did not want to reject work any more than 


| the 


humble workman who formed it. The 
experiences of some men made this great 
truth a hard one to master, but after a time 


|it was found to be a fact, and then all o}po- 


sition ceased. It was an edifying sight to 
see a workman and an inspector together 


getting a machine in tune, so that it pro 


avout 15 inches above the 
the same weight of 
would bring it up to 


about 22 


tuyeres ; 

coke 

inches above 

tuyercs, which is a reliable amount to stock 
with. 

FIRST CHARGE 


OF IRON, 


‘the amounts given in this column of the 
table are safe figures to work upon in every 
instance, yet it will always be in order, after 
proving the ability of the bed to carry the 
load quoted, to make a slow and gradual 
increase of the load until it is fully demon- 
strated just how much burden the bed will 
carry; for, as before stated, these figures 
represent the safe load under ordinary con- 
ditions as to fuel blast, in a common 
cupola, and vot what may be accomplished 


and 


when the most elegant practice is essayed. 


SUCCEEDING CHARGES OF FUEL AND IRON, 


By consulting the columns relating to suc- 
ceeding charges of fuel and iron, it will be 
seen that the highest proportions are not 





on the supposition that the | 
cupola is a straight one all | for Flat Tuyeres, will be found that 8 flat 
through, and, as before stated, | 
that the bottom is 10 inches | 
If the bottom be more, | it is seen that the 24-inch cupola would need 
those of the Colliau | 


the | 





favored, for the simple reason that success 
ful melting with any greater proportion o{ 
iron to fuel is not the rule, but, rather, 1} 
exception. 

Whenever that iron has be 
melted in prime condition in the proporti: 
of 12 pounds of iron to one of fuel, we ma 
reasonably expect that the talent, materi 
and cupola have all been up to the highe.; 
degree of excellence. 


we see 


DIAMETER OF MAIN BLAST PIPE, 


The table gives the diameters of main bla 
pipes for all cupolas from 24 to 84 inch 
diameter. 

No part of the foundry economy has be 
more neglected than this ; where y: 
will, there seems to have been blundering 


£0o0 


this particular ; especially is this the case 
some old firms, which have made addition, 
to their molding capacity from time to tim: 
necessitating the erection of other cupolas 
which have been connected to the old co 
ducting pipe, matter whether it w 
adequate to the task of furnishing sufficie: 
blast or not. 


no 


This is not wise, as the loss by 
friction in pipes that are too small causes 
greater demand on the engine and blower 
which, being pushed to their extreme limit 
in order, if possible, to maintain a full head 
of blast, causes a loss from undue wear anid 
tear, Which would in avery short time pay 
the expense of a new and larger set of pipes 

But this is not all; the increased capacity 
of the pipes in such a case is absolutely ne: 
essary, in order to supply the exact quantity 
of air for perfect combustion, without which 
we must look in vain for a regular supply of 
soft fluid iron ; this latter want alone ough! 
to be, if properly understood, a_ sufficient 
incentive to make us look well after th: 
main blast pipe. 

The sizes given opposite each cupola ari 
of sufficient area for all lengths up to 100 
feet. 

TUYERES FOR CUPOLA. 

It will 

voted to the number and sizes of tuyeres 


be seen that two columns are dk 
requisite for the successful working of each 
cupola; one gives the number of pipes 6 
inches diameter, and the other the 
number and dimensions of rectangular tuy- 
eres which are their equivalent in area, 

From any other 
rangement or disposition of tuyeres may be 
made, which shall answer in their totality to 
the areas given in the table. 

By referring to the column, *‘ Number of 
Tuyeres 6 inches diameter,” etc., it will be 
found that the 60-inch cupola would require 
a little over 13$ such tuyeres to furnish a 
sufficient volume of blast to insure successful 
melting, and opposite to this, in the column 


gives 


these two columns ar- 


tuyeres 164 inches by 3 inches would be 
their equivalent, and by the same method 


one and a half round tuyeres 6 inches diam 
eter, or two flat ones 104 inches by 2 inches 

When cupolas exceed 60 inches in diam 
should somewhere 
above the tuyeres, after the manner shown 


eter, the increase begin 
at Fig. 4, which represents the lower portion 
of a cupola 84 inches diameter above thi 
This 


method is absolutely necessary in all common 


tuyeres, and 60 inches diameter below. 
cupolas above 60 inch, because it is not 
possible to force the blast to the middle of 
the stock, effectively, at any greater diam- 
eter. 

On no consideration must the tuyere area 
be reduced ; this is, to all intents and pur 
poses, an 84-inch cupola, and must, as is 
seen in the table, have tuyere area equal to 
31 pipes 6 inches diameter, or 16 flat tuyeres 
16 inches by 1384 inches. 

If it is found that the given number of 
flat tuyeres exceed in circumference that of 
the diminished part of the cupola, they can 
be shortened, allowing the decreased length 
to be added to the depth, or they may be 
built in on end, as seen in Fig. 4; by so 
doing, we arrive at a modified form of the 
famous Blakeney cupola. 

Various methods have been adopted to 
overcome the difficulty of reaching the mid- 





blast to insure perfect combustion ; amongst 








dle of the furnace with a sufficient volume of 
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others, in particular, we notice the Makenzie 
eupola, which, they claim, differs from all 
others in having a continuous tuyere, which 
slows the blast to enter the fuel at all points, 
Phis construction, they further claim, brings 

blast to the center of the furnace with 
the least possible resistance and the smallest 
amount of power. The method of introduc- 
ing the blast into the Makenzie cupola is 
illustrated at Fig. 5. 

(nother highly important point in this 
connection is to arrange the tuyeres in such 
a manner as will concentrate the fire at the 
melting point into the smallest possible com- 
pass, So that the metal in fusion will have 
less space to traverse while exposed to the 
oxidizing influence of the blast. 

‘o accomplish this, recourse has been had 
to the placing of additional rows of tuyeres 

instances—the ‘‘ Stewart rapid 
having three rows, and notably, 
the ‘‘Colliau cupola furnace,” which 
two rows of tuyeres, 

The patentees of the Colliau claim that 
their records show the most economy in fuel 
and iron, the greatest rapidity in fusion, and 
the largest amount of iron melted in a given 


in some 
cupola ” 


has 


time and size, as well as the greatest quan- | 


tity of iron 


clogging. 


melted in a cupola without 


It will be seen 
by consulting 
Fig. 6, which is 
a representation 
of a Colliau cu- 
pola, that it is 


in all respects, 
except the tuy- 
eres, & Common 
cupola; — there- 


fore, Whatever 
its superiority 
over others, 


common ones 
may be, all the 
credit is due to 
the ingenious 
disposition of the 
tuyeres, 


BLAST PRESSURE 


Accurate ex- 
periments made 
by experts in 
this branch of 
science prove, 
doubt, 
about 30,- 
feet 
con- 
melt- 
ing a ton of iron, 
which, if re- 
duced to a solid, 
would 
about 


beyond 
that 
000 cubic 
of air are 
sumed in 


weigh 
2,400 
pounds, or more 
than both iron 
and fuel. In reference to this important 
authority ‘*When the 
proper quantity of air is supplied the com- 


iT 


subject, an says: 
bustion of the fucl is perfect, and carbonic 
When the supply 
of air is insufficient, the combustion is im- 


acid gas is the result. 


perfect, and carbonic oxide gas is the result. 
The amount of heat evolved in these two 
cases is as fifteen to four and a half (15 : 44), 
showing a loss of over twothirds of the 
heat by imperfect combustion, Though the 
and 


difference between perfect imperfect 


combustion is so astonishing, it is seldom 
taken into account by foundrymen, and most 
of them are unconsciously submitting to a 


great loss, which can be easily remedied.” 


lt isnot always true that we obtain the | 


most rapid melting when we are forcing into 
the cupola the largest quantity of air. Some 
time is required, says the authority previ 
ously quoted, to elevate the temperature of 


the air supplied to the point that it will | 


into combustion. If air than 


this is supplied, it rapidly absorbs heat, re- 


enter more 
duces the temperature, and retards combus- 
tion, and the fire in the cupola may be ex- 
tinguished with too much _ blast, as 
flame of the lamp is blown out with the 
breath. 


When all these conditions are well under 


the | 


 sdiioal by the student in cupola practice, he 
will then realize how important it is that 
the requisite amount of pressure, and no 
/more, be maintained during the whole pro- 
'cess of melting, 

| In the table will be found a column, Blast 
Pressure required in Ounces, which gives 


sized cupola. 
BLOWERS AND ENGINES. 


The blowers chosen as standards for this 
table are the Root and Sturtevant ; should 
any other be’ used it is important that their 


capacity be measured, so that any differ- 
ence may be noted, and due allowance 
made. 


Should it be required to know which size 
of Root blower would be most suitable for 
supplying blast to a 42-inch cupola, it will 
be found to be a No. 5, opposite to which 
number is 17} horse-power, being the power 
of engine needed for a No. 5 Root blower ; 





| 


|sized cupola a Sturtevant blower was de- 
| sired, the number of blower will be a No. 
|5, but the engine is 54 horse-power. Be 
| sure that the engine is of sufficient power to 
| insure a full or maximum Dlast, and, if possi- 
ble, have it free from any other machinery. 





the amount of pressure required for each | 





and by the same method, if for the same | 





the charges all through the heat, carrying it 
away in the manner directed 

The best flux for this purpose is the chips 
from a white marble yard; this is a much 
purer limestone than any other of the car 
About 
6 pounds to the ton of iron will give good 
results when all is clean, as it suffices to 
keep the cupola open during a long heat 
without flooding at the tap hole, at the same 
time it softens the cinder, and makes it much 
easier to chip out afterwards. 

When fuel is bad, or iron is dirty, or both 
together, it becomes imperative that the slag 
be kept running all the time, o.herwise the 
cupola will bung up gradually, and become 
useless before half its work is completed. 


bonates, and requires less melting. 


FUEL FOR CUPOLAS. 

Without doubt, the best fuel for melting 
iron is coke, simply because it requires less 
blast, makes hotter iron, and melts faster 
than coal. 
should be selection. All 
anthracites which are bright, black, hard, 
and free from slate, will melt iron admirably. 
The size of the coal used affects the melting 
to an appreciable extent, and, for the best 
results, small cupolas should be charged 
with the a still larger 


exercised in its 


size called ‘‘egg,” 





When coal must be used, care | 





AUT 


NATIONAL Bout CUTTER. 


TOTAL MELTING CAPACITY OF CUPOLAS. 


The figures given in the column, Total 


| Melting Capacity of Cupolas, in Pounds, are | 
| not meant as absolute (to do that would be | 


jimpossible, the melting capacity of any 


| cupola is influenced, for good or bad, by the 
}amount of intelligence which is brought to 
| bear upon its management); they are ap- 
proximate under ordinary circumstances, 
and will be of assistance in selecting a suit- 
| able cupola for the work in hand. 


IN CUPOLAS. 


| 

| SLAG 
| <A certain amount of slag is necessary to 
| protect the molten iron which has fallen to 
| the bottom from the action of the blast; if 
it was not there the iron would suffer from 
| decarbonization, and would consequently be 
| less fluid. 

| When from 
| great abundance, it 
‘inserting a hole a little below the tuyeres, 
|through which it will find ius way as the 
iron rises in the bottom. 

In the event of clean iron and fuel, slag 
|seldom forms to any appreciable extent in 
small heats ; this renders any preparation for 
|its withdrawal unnecessary, but when the 
cupola is to be taxed to its utmost capacity 
on the melter to flux 


any cause forms in too 


slag 


should be led away by 


it is then incumbent 








grade for medium sized cupolas, and what 
is called lump will answer for all large 
cupolas when care is taken to pack it care 
fully on the charges. 

LINING AND 


REPAIRING CUPOLAS 


For many years I have demonstrated the 
fact that the best man to line or build upa 
cupola is an intelligent cupola man, who 
will see to it that every brick is rubbed well 
down on its fellow; also that it fits the shell 
as Close as it is possible to make it. 

For best 
near as possible of the same nature as the 
bricks. 


results the mortar should be as 
When requested to do so, the deal 
ers Can always supply the right article. Any 
attempt to make this mortar from the clays 
and sands in ordinary use should be scouted, 
as the bricks soon inferior 
clay is used in their setting, and this brings 


become loose if 
about an early collapse of the whole structure. 

Too lit.le attention is usually paid to the 
nature of the materials supplied the melter 
for repairs ; hence a new lined cupola, which 
ought to last from one to two years, is used 
up in half the time, and sometimes less. If 
refract 
ory fire clay was used for this purpose, there 
would be a effected in the 


the best silicious sand and the most 


great saving 


course of a year. 


| A good melter will note the form of the 
| inside of his cupola when it has been newly 
lined, and careful) mending, 
morning to the original 
If he finds it fast at the 


melting part, he will not endeavor to pre 


endeavor by 
every maintain 
shape. is Wearing 
vent that by pressing into the cavity large 
quantities of wet clay, for he knows that by 
so doing it is more than likely that the whole 
patch would fall away as soon as the great 
|heat to which it is subjected comes upon it. 
| If it is found that 
fast at that part, the right course to pursue 


the bricks are wearing 
is to‘rub well on a thin coat of daubing each 
| day, until it is thought advisable to chip out 
a course or two at the bad spot, and make 


CHARGING THE CUPOLA, 


As the table serves the purpose of explain 
ing, approximately, the amounts of fuel and 
iron to the sized 
cupolas, it only remains to be said that, in 
the best the 
cupola, choice must be made out of the most 
the unskilled the 
foundry, from which to traina skillful melter, 


various 


| 

| ° ‘ 

- with new bricks. 
be charged on 


| 

| ; 
| order to obtain results at 
} 

| 


intelligent of help = in 
| Let him be taught the importance of strict 
—— taking care to duly mark every 


change in the operations of melting, and 


make note of the 


results; and 
whilst it will 
always be his 


pleasure to do as 
his foreman in 
structs, he must 
cultivate a spirit 
of self-reliance, 
which every 
day ’s experience 
will serve to 
strengthen and 
solidify. 
The 
of having a melt 


pleasure 
er who can be 
trusted to do as 
he is instructed, 
and who can also 
be depended up 
on for the intel 
ligent perform- 
ance of all the 
details connected 
with the success 
ful management 
of cupolas, — is 
known to no one 
more than to the 


writer of this 
article, 
=a. 
National Bolt 
Cutter with 


Lead Screw. 


We present 
‘ National” 
for feed 
at the proper rate for the 
bolt to be cut, change gears being provided 


with this an illustration of a 
bolt cutter fitted 
ing the carriage 


with a lead screw 


for the screw, the same as for the lead screw 
of a lathe. 

Where square or bastard threads are cut 
ona bolt cutter, it is found very difficult, if 
not 


impossible, to get results 


without a lead screw, owing to the drae of 


satisfactory 


the die, and the tendency is to increase the 
size of screws cut on bolt cutters, and to cut 
screws upon them formerly considered fit 
the lathe, A) lead 
this practicable, and some remarkable jobs 
of thread 
way. 


only for screw mukes 


cutting are now done in- this 
The machine is provided with all the latest 

improvements in the way of automatic and 

hand-opening dies, pump, ete, and with 

the ‘* National Case Die.” It is made by the 

National Machinery Co., Tiffin, Ohio. 

->  —— 


It appears that a ‘spy gallery ” has been 


arranged at the New York post-oftice, by 
means of which the operations of the clerks 
can be watched. The next improvement 


should be a gallery through which to note 
the operation of the spies, and so on ad in 


' finitum. 
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Bar Caliper and Tram, 


We present herewith an illustration of a 
new for use, intended for 
scribing circles for 


machinists 
of large diameter, or 


tool 


calipering up to 20 

The tool consists essentially of a steel bar, 
in which a V groove is formed on one side, 
running its entire length, a hard brass tube 
which fits over this bar having a correspond- 
ing V groove rolled in it, so that the two 
engage. At the inner end of the tube isa 
which and 
with a clamping screw, by which the ttube 


collar is sweated on provided 
is clamped in any desired position on the 
To the fitted a head, which 
carries a scriber and hardened 
caliper face, while to the extreme end of the 
head which 


bar. tube is 


one steel 


bar is secured another carries 
the corresponding caliper face, and a scriber 
which is adjustable vertically to suit the 
for when the 
upon which the are or circle is to be scribed 
is at a different level from that on which the 
This last 
is a close sliding fit on the bar, but can be 


work; as, instance, surface 


center must rest. mentioned head 
moved by the screw at the end for fine ad- 
justment, 
in the engraving, by which additional fric 


There is also a screw, not shown 


tion may be had when desired, and there is 
never any need to tighten a screw after the 
adjustment is completed. 

When closed up the tool is 12” long, and it 
can be used in this way, yet is capable of 
describing circles 40” diameter, or calipering 
nearly up to 20”. Thus, while it is adapted 
to work of considerable size, it yet occupies 
but little room in the tool chest. The 
is manufactured by Fred. A. Welles, 
Sycamore strect, Milwaukee, Wis. 


tool 


419 


—-- 
New Globe Valve Disks. 





The cuts shown herewith, Figs. 1, 2, 8 and 
4, show the different style valve disks as 
lately brought out, and now used in connec- 
tion with the Blessing removable seat and 
disk globe, angle, and radiator valves; Fig. 
1 showing the beveled disk, Fig. % the flat 
face for extra high pressure, and Figs. 3 and 
4a holder to use any of the elastic composi- 
tion disks, such as the Jenkins material. 

The valve disks can be quickly removed 
from or placed on the stems, and the small 





amount of metal required to make the seats 
and disks permits the use 
of the material 
at a reasonable cost. These 
being the only parts liable 
to wear out, the valve will 


very best 


last as long as one made 
wholly of the superior and 
costly metal. 

To renew the disks close 
the slotted ends of the two 
round-headed pins, and 
take them out. The disks 
can then be easily removed 
and repaired. To replace 
and lock the disks on the 
stems insert the pins in 
their hole8, and open the 
in the ends, as shown 
in Fig. 4. They are manu 
factured by the Albany 
Steam Trap Co., Albany, 
Ns. 


slot 


7 

Professor Dewar gave a 
very interesting lecture at 
the Royal Institution a 
few days ago on liquefied 
oxygen and liquefied air, 
of which yesterday’s 7¢mes contained a good 
report. He produced both liquefied oxygen 
and liquefied air, the oxygen in pints, and 
even the liquefied air was handed round in 
claret glasses. Liquid oxygen boils in air at 
—182° centigrade—that is, 182° of the centi- 
gradé scale below zero, The liquid oxygen 
placed between the poles of Faraday’s great 
magnet behaved like a metal, leaping up to 
the poles and clinging to them til! it disap- 
peared as gas. But liquid oxygen, though 
magnetic, is a very bad con. 
It is a non-conducting 


so strongly 
ductor of electricity. 


He showed, too, that, so far as 


magnet, 
chemists can judge, there is probably no 





Fig. 1. 


oxygen in the sun—the oxygen of the earth’s 
atmosphere accounting for all the oxygen 
lines in The boiling 
point of liquid air is —192° centigrade, or 10° 
It is not true, as 


the solar spectrum, 


lower than that of oxygen. 
had been supposed, that the oxygen in the 
air liquefies before the other elements in air; 
on the contrary, the air liquefies as air and is 
not resolved into its elements before liquefy- 


ing. If this globe were cooled down to 200° 
below the zero of centrigrade it would be 


covered with a sea of liquefied gas 35 feet 
deep, of which about 7 feet would be liquid 
oxygen.—London Spectator. 
Ll oe 
American Tin-plate Works. 


A trip to that the 
known as the gas belt of In- 
brought a 


peculiar region of 


earth’s surface 


f~ 


diana 
visiting party, including a 


recently 


representative of this paper, 
to the new town of Elwood. 
It is said every rule has its 
In this country 
the rule according to which 


exception. 


most railroads are run seems 





to be that of keeping the 





in a wide building, but will have the benefit 
The buildings 
are certainly well planned. Two Stirling 
boilers and a Porter Hamilton engine supply 
power to the four stands of ‘‘ hot mills,” 
which began work on Monday, June 20. At 
present the Company buys its steel of Pitts- 
burgh manufacturers in the form of ‘‘ bars,” 
the thin 


of ample air and ventilation. 


and rolls them down to sheets re 
quired for tin plates. 

The ‘“‘cold-rolling’”’ department has its sep- 
arate engine and four stands of mills, which 
latter, like the ‘‘hot mills,” were built by 
Robinson, Rea & Co., of Pittsburgh. 

The tinning department is arranged to ac- 
commodate ten ‘‘stacks,” only five of which 
are yetin place. The latter also began work 
on June 20. The tinning ‘‘ pots” are of the 
‘““Morewood,” or Welsh pattern. In Wales, 
during the last few years, too much regard 
for cheapness has brought about the gradual 
introduction in many establishments of 
muriatic acid as a fluxing material, instead 
of the palm oil formerly used, and still used 
for that purpose, in those which refuse to 
sacrifice durability of product to a shilling’s 
reduction in cost per box. 

The acid-fluxed plates compare with those 
fluxed in palm oil, 
very much as 









Pat. May. 20, 1899, 


Bar CALIPER. 


country back, and only furnishing facilities | 
dipping a sheet wet with muriatic acid into a 


for its development when forced to do so, and 


then a little slower than its development. re- | 


quires, The division of the Pennsylvania 
Railroad known as the Panhandle, running 
through this place, has a superintendent, W. 
B. Leeds, who, in addition to being an excel- 
lent railroad official, is also a 
business man and organizer of business enter 


prises, and so long as his railroad work is 


well done the railroad company are willing | 


to let him ‘‘grow up with the country,” 
knowing that its freight and passenger re- 
ceipts will be correspondingly 
This policy has already made the division 
one of the most profitable on the road. 


increased, 


The town of Elwood lies where, two years | 
ago, there was nothing but a naked prairie, | has caused enormous waste to American 
and already contains a number of manufac- | users—who consume three-fourths of all the 


turing establishments employing large num- 










}in which durability is an object, as for 


thorough | 


| fore the trouble has been that Welsh makers 


| year for ‘‘ rotten” plates without being able 


shoddy compares 
with cloth. The 
object of fluxing 
being to cause the 
tin to adhere to 
the steel sheet, it will readily be imagined that 


bath of melted tin, or tin and lead, is bound 
to leave the germ of rust in every sheet, so to 
speak, such as must make it unfit for any use 


The 
best Welsh makers, however, have steadfast- 
ly refused to lower the quality of their prod- 
uct in this way, and it is to be hoped the 
American concerns which are starting in the 
Hereto- 


roofing, package and utensil purposes. 


business will follow their example. 


had things too much their own way, and the 
consuming public have paid millions each 


to enforce aremedy, Another thing which 





tin-plates made in the world—has been inac 


Fig. 3. 


NEW GLOBE VALVE Disks, 


bers of workmen. One of these, the Ameri- 
can Tin-plate Co , 
Leeds, who is now its business manager. 
The company controls about 15,000 acres of 
natural gas land, and uses for fuel natural gas 
reduced from an initial pressure of 300 pounds 
to 8 ounces at the boilers. The buildings are 
all new, and are all of brick, substantially 
built, with steel In the rolling-mill 
department the ‘* hot mills” are ranged in a 
row, With the engine in the center, and as 
each building will contain, in addition to the 
the 


workmen will not be sandwiched in between 


roofs. 


furnaces, only a single row of mills, 


rows Of roaring furnaces, as must be the case 





was organized by Mr. | 


curate shearing. Until within a year past, it 
has been impossible to induce the makers to 
adopt any suitable mechanism for making 
the sizes of plates what they purport to be—a 
consideration of great importance where 
the million, as in 


the manufacture of cans and other pack- 


sheets are cut up by 


ages, 
In the men are 
ployed at each pot to do the tinning, which 


Elwood works three em- 
is by no means the simple process it is some 
times represented to be, and three women or 
boys are occupied in cleaning the plates as 
they leave each pot. Of course the prelimi 
nary ‘‘pickling”’ processes and the subsequent 





Fig. 4. 





assorting and boxing work require additional! 
help. 

The five tinning stacks now at work 
gether with the three additional stacks 
ready arranged for, when run night and d 
as intended, will give the concern an out) 
of over 500 boxes of tin plates daily. 7 
plans of the management contemplate a f 
ther large increase of facilities in every 
partment, in the near future, if present c 
ditions in the industry remain unchange 

At the time of our visit Col. Ira C. Ay: 
of New York, the special agent who | 
been deputed by the U. 8. government to « 
lect statistics relating to tin-plate manuf 
ure in this country, was making a perso: 
inspection of the methods and appliances 
use at the Elwood Works. 

The president of the tin-plate concern, ( 
A. L. Conger, of Akron, O., is also presid 
of another large manufacturing concern 
the same town, the Diamond Plate Gl] 
Co., which also natural gas as fu 
The plate glass works now eccupy builldir 
covering nearly twelve acres of ground, an 
by a vote of the directors, taken on the d 
of our visit, new buildings are to be imn 


uses 


diately erected and equipped, which will 
crease the concern’s acreage and output fu 
one-third. The works are said to be the lar 
est plate glass works in the world, thou 
the same company has another, nearly 
large, at Kokomo, Ind. 

Our representative also visited the mn 
tin-plate works of Norton Bros, at Maywoo: 
Ill. The buildings which have been erect: 
and are now nearly completed are expect 


to contain machines having a capacity, wh« 
fully running, of 2,000 boxes per day, age 
gating for this single factory the enormous 
total of 600,000 boxes yearly, or nearly om 
tenth of the whole tin-plate consumption 
the United States. At present, 
only two tinning machines are in operation 
While this firm’s output is as yet smalle: 
than many of the other American makers, 
has made more real progress than any, its e! 
forts from the beginning having been direct 
ed, not toward fitting up to run on the meth 
ods used in Wales for the past two hundred 
years, but toward designing and perfectin: 


howeve 


mechanism looking to the automatic mani} 
ulation of the plates, and their efforts in this 
direction have met with entire success, as ca 
easily be seen by comparing the performan 
of a Norton machine with 
the Welsh outfit which 
they imported, on first di 
ciding to go into the busi 
order to 
them ‘Show not to do it,”’ 
The tirm’s extensive m 


ness, in show 


chine shop at Maywood 
now running almost e 

tirely to produce a line o! 
the Norton tinning ma 
chines, to supply their ow: 
and other factories want 
ing them. Two of thes 
machines, after a carefu 
personal examination mac: 
by its manager, have lat 

ly been ordered for shi) 

ment to the Fairwood Ti: 
plate Works, of Gowerto1 
near Swansea, Wales, fu 
nishing evidence tha 
Yankee ingenuity is 
ting to be 


at 
appreciat 
though — th 

transaction involves som: 

thing very like ‘‘carryin 

coals to Newcastle.” N 
will be made in the Norto 
Works, and none can be made on the Nort 
machine, 


there, even 


“acid plates” 


—— eae —_. 
A correspondent writes us: 
the great machine: 
business of Cincinnati, O.,in that the found 
ry part of it is conducted entirely as a sep: 


There is 
distinctive feature in 


rate business by different people and capit: 
The large concerns, such as the Egan Co 
J. A. Fay & Co., Lodge & Davis Machi: 
Tool Co. and the smaller houses, do n 
run any foundries in the building of machi 
ery. All castings, light and heavy, are . co: 
tracted for and delivered as 


wanted | 
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founders who make a specialty of this class 
of rk. 
to Cincinnati only, and, from all we 


This, I believe, is a practice pe- 





cl 
eau learn, this condition of affairs seems to 
be eminently satisfactory. 
° 
Cogging Wheels. 
By JosEPpH HORNER. 
if 
‘Cogging wheels” signifies the fitting of 
mortise wheels with wooden teeth, a practice 


adopted to diminish noise in running, and 


lessen Vibration. It is the work of mill- 
wrights, and frequently also that of pattern 
mak« I have done a fair share of it in my 
time, both new and in the way of repairs. I 


propose not only to describe the mere fitting 
and working of the cogs, but also the con- 
struction of the patterns for casting the mor- 
tise wheels from, both of the spur and bevel 
form, thus rendering these papers full and 
compl te. 

Mortise are molded both from 
whole patterns and from segmental blocks, 


wheels 


with the aid of machines. 

Fig. 1 shows the pattern for a spur mor- 
tise wheel. The pattern is shown in the 
half-section to the right hand, and the casting 
in the the left. 
that prints for the mortise cores are substi- 
tuted for wheel teeth, they do not differ from 
ordinary spur wheel patterns. 


half-section to Excepting 


The general 
method of construction of such patterns is, 
very briefly, as follows: 

The rim A is always built up in courses of 
There are six or eight separate 
segments to the circle in a wheel of from 
two to four feet in diameter; in larger wheels 
there are more. The from 
to 1” thick, according to the depth 
of the rim; the more segments within reason- 


segments, 


segments are 


about 4 


able limits the better, because they mutually 
They break joints that 
The external 
and internal diameters of the rim are not 


secure one another. 
is, the end joints alternate. 


turned until the whole of the series of seg_ 
ments is completet, excepting, however, the 
zone a, Which corresponds with the thickness 
of the And to make a strong job, 
these arms must be framed and inserted when 
the ring is built half way up, thus: 

The arms are first made by planing up 
three strips, Fig. 2, wide enough to cut out 
the arms and their radii, and these are locked 
together in the center by cutting one-third of 
the thickness out of each, the strips being set 
of 60° with Fig. 2 
shows the strips as they appear after being 


arms. 


at angles each other. 
cut out in readiness to be locked together. 
B the middle, and C the 
uppermost in the arrangement. A is first re 
bated out, a, at an angle of 60° with the 
sides, to a depth of two-thirds of the thick- 
Bis cut out at 6 at the same angle toa 
depth of one third, and fitted over A, ¢e¢ in 
A and B are planed out to one-third in 
depth, and then Cis cut at d to a depth of 
two thirds, and, embracing the edges of both 
B, locks them together, and the outer 
faces of the three pieces are flush. 


A is the bottom, 


ness, 


A and 


Upon the strips thus locked together, Fig. 
3, the shape of the arms is murked, but the 
ends are left 3” or 1" longer than the interior 
of the rim, to be let into the rim, as shown 
dotted at d, Ric. 1. 
give them a firm fixing, which they would 
not have if they were merely abutted inside 


This is done in order to 


the rim, instead of being let into recesses cut 


in the segments. The hollows with which 
thearms merge into the rim are worked in 
the solid, as shown in Figs. 1 and 3. 


When the segments, therefore, have been 
built up as high as the line C, Fig. 1, which 
corresponds with the top face of the arms, 
the arms, Fig. 8, are laid upon the face e, 
and lines scribed round the edges of the ex- 
tended ends 6. The recesses in the rim are 
then cut out by these lines, the arms driven 
in, and the remaining segments built up on 
the top of them. The turning is then com- 
pleted, both within and without the rim, 

A little taper, say not more than ,),” in the 
diameter, is given to the outside d, Fig. 1, 
but considerably more, say } 
given to the inner face e. 
The bosses f are next turned, and the verti- 


in diameter, is 








The bottom boss and 
sets of arms are screwed on fast to the flat 


cal arms g prepared. 


arms; the top boss and its arms are doweled 
loosely upon the flat arms. 

Thus far the work of making the wheel 
has been precisely the same as that for an 
iron-toothed But now instead of 
teeth, prints are made to carry the mortise 
cores. The prints are shown at A, Fig. 1, 
but the enlarged view, Fig. 4, of a print 
shown in relation to the rim will give a better 


wheel. 


idea of how it is done than can be gathered 
from the general view given in Fig. 1. The 
print A is made of the same width at the bot 
tom as the mortise; thence it is tapered to 
the top, the taper being quite equal-sided or 
may 
‘on each side for every five 


symmetrical. It is not excessive, but 
average about 7’, 


or six inches of depth. The print is carried 


right up to the top of the pattern, notwith- | 


standing that the mortise stops short at the 
line J. This is done to save the trouble and 
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COGGING 


inaccuracy involved in jointing down the top 
part of the mold to the line 7 against the 
square face dof the wheel. It 
make cores to “stop off,” or fill up the ex- 


is easier to 
cess of print above the line j, than to joint 
down. Lastly, the priuts must have sub 
stantial thickness or width / to support the 
without 


core risk of the core crushing the 


bottoms of the print impressions. The draw- 


ing is proportional. The prints may range 


from }” to 14" in width, A, Fig. 4, depend- | 


ing on the size of the wheel. 

The core box for the mortises is made in 
such a way that the molder is put to no 
trouble in The 
whole of the print impression, as well as the 
mortise, is filled up with the core. The box 
is shown in Fig, 5, and a comparison of the 
core, Fig. 6, made from the box, with the 
print in Fig. 4 and mortise in Fig. 7, is suffi- 
cient to establish the relationship between 


stopping over the cores, 


the two, so that no explanation is requisite. 
If we except the question of the strength 








Fig. 
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| of the cogs of mortise wheels, the rest of the 
proportioning is almost entirely empirical. 
The rules which I have used are these: The 
| thickness of the rim A, Fig. 7, is equal to the 
pitch of the wheel. The thickness of the 
cogs at the pitch line equals ,*, the pitch, 
leaving 4; for the thickness of the tooth of 
the iron wheel. The length of cog from 
pitch line to root equals ,4; the pitch, and 
from pitch line to point + the pitch. The 
width B of the mortise at the shoulder = 4 
the pitch, and its length C under the 
shoulder from }” to 4” less than the face of 
the cog, dependent upon the size of the teeth. 
These proportions leave relatively little for 
shouldering, for wide shoulders ‘are a fruit- 


also 


ful source of fracture when driving in the 
These proportions do not admit of 
wide shoulders, yet they allow sufficient for 


| 

| Cogs, 
| . 

| 

| 

| 


good bedding, and do not unduly weaken 


ithe rim. The metal D at the end of the 


‘mortise should be , or § 


of the pitch 


16 











c Hig. %. 








Wig. 4. 











WHEELS. 


The taper of the mortises must not be ex- 





cessive. I give 4’ on a side for each 14” of 
depth, which is sufficient. 
———__- > — 


There is by Eastern papers a captious op- 
position to all the material interests of the 
World’s Fair at Chicago 
the least, what would in some parts of the 


that is, to say 


country be characterized as ‘‘low down,” 
New York was fairly and squarely beaten as 
to the location of the Fair, but Chicago is in 
the United States, and is a mighty smart 
speck on the atlas. By all means let the Fair 


boom. 





te 

The Philadelphia & Reading Railroad 
statement for May shows gross traffic receipts 
of $1,829,209 
period of $1,018,377; profit on operating ex- 
penses, $810,831. The surplus for the first 
| six months of the year is $1,016,578, an in- 
crease of $692,090 compared with 
period last year. 


against expenses for same 


same 








LETTERS FROM PRACTICAL MEN. 


The Placing of Globe Valves, 
Editor American Machinist : 

Considerable has been written of late con- 
cerning the placing of globe valves, and 
there appears to be a majority in favor of 
placing the bottom of the valve to the press- 
ure. 

Many men, however, give this question no 
thought, and when a job of this kind is on 
hand, whichever way they happen to get 
hold of the valve, that is the way it will go 
on, 

Convenience should figure largely in the 
proper position of a valve. 
venient 


It is not con 
to have the water of condensation 
continually dropping from the stem of a 
valve. Neither is it convenient to place the 
bottom of a globe valve to the pressure when 
it is better to place the top to the pressure, 

For instance, a valve is to be placed in a 
vertical steam pipe, the pressure from the 
upper end. Then the of the valve 
should go to the pressure. On the other 
hand, if the top is put to the pressure, water 
will be continually leaking from the stem 
when the valve is closed. 


bottom 


If a valve is to be placed in a horizontal 
steam pipe, and it is convenient to point the 
stem slightly upward, the top of the valve 
should go to the pressure, for the reasons 
that the valve will seat much better, and not 
near so liable to leak steam; and it doesn’t 
require as much strain on the stem threads 
to open a valve against the pressure as is re- 
quired to close it against the pressure, and 
seat it firm enough to prevent the valve from 
leaking. 

Again, should it be necessary to point the 
stem downward, it will also be convenient to 
place the bottom of the valve to the pressure, 
otherwise would be leaking 
from the stem while the valve is closed, 

I invariably place the top of mud valves 
to the pressure, for the reason that they seat 
easier and better, and are far less liable to 
leak. A leaky mud valve is an abomination, 
It is far better to drain the boiler through 
the hand-hole than to have the mud valve 
blow open with tire under the boiler. 

The bottom of water-feed valves should be 
placed to the pressure, 


condensation 


When two or more boilers are in use in one 
battery, and connected only at the steam 
pipes, each boiler must necessarily have its 
own feed valve, and they are necessarily 
worked considerably in regulating the feed 
water, and their proper place is in front, near 
the water gauge. About four years is the 
average life of the stem threads of such a 
valve. Placing the bottom of these valves 
to the pressure, 
the pump, they 
should be. The between the 
valve and the boiler can be used to 
regulate the feed until such atime that the 
feed valve can be fixed or replaced. 


or, in other words, toward 
will be held open, as they 

stop valve 
check 


Stop valves in steam pipes near the boilers 
should be placed with the bettom of the 
the In case of a single 
boiler the valve can be used in cold weather, 
or When anything is wrong with the throttle 
valve. 


valves to boilers. 


In case of two or more boilers, when neces- 
sury to take one out of service, the pressure 
from the other boilers comes upon the top of 
the closed valve, holding it to its seat, thus 
preventing any danger from that source to 
any working inside the The 
stems of these valves should be placed in— 


one boiler. 
or a little upward—from a horizontal posi- 
tion, so that no pocket is formed to hold 
water while the valve is closed. 

I saw in the Locomotive for last month an 
engraving showing a system of connecting 
boilers set in battery to a steam main, Angle 
valves are shown at the upper end of the 
riser, and the engraving shows the stems of 
the valves in a horizontal position, bringing 
the pressure on the bottom of a closed valve. 
While the valve wheel is in a convenient 


position, at the same time it is not in a proper 
position fora man working inside of one of 
these boilers with pressure on the rest of the 
battery; it is nothing more than a death trap. 

Make the valves convenient by turning the 
stems upward, and the top to the pressure, 
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and the 
convenient, if essential for safety. 
S. A. SMITH. 





wheels arrangement somewhat in- 


Blowers and Fans. 

Editor American Machinist: 

The writer has just finished reading an ex- 
cellent article on melting cast-iron, by 8S. M. 
Solland,in the AMERICAN Macuinst for June 
30. The greater part of this article corre- 
sponds very closely with our experience. We 
must, however, take exception to the tables 
of his laid down, especially that part wherein 
he gives the size of our blowers required to 
melt a given amount of iron, and the horse 
power to drive We think the mis 
takes made are more due to an oversight on 
the part of Mr. Bolland than anything else, 
for certainly foundrymen know that it does 
not take as much power to run our blowers 
at the pressure of from 6 ounces upward as 
30olland has in part 


sume, 


it does a fan, while Mr. 
of the tables put it down that our machine 
requires from four to five times the power of 
the fan to do the same work. 

We think the mistake made by Mr. Bol 
land occurred through his assuming that 
the Sturtevant and ours were numbered in 
the same way, @. ¢., the machines having the 
same numbers had the same capacity. For 
instance, he says that our No. 5 blower, giv 
ing a pressure of 10 ounces, melting 7,590 
pounds of iron per hour, requires 17% horse- 
power, while the Sturtevant blower, to do the 
same work, requires only 54 horse-power. 
The above horse-power is what we state will 
be required for a No, 5 when running at its 
maximum speed, and melting 21,000 pounds 


per hour at a pressure of 12 ounces, Our 
No. 3 machine would have been the size to 
have compared with the No, 5 fan. This 
machine, running at a speed of 285 revolu 
tions per minute, would discharge 1,880 


cubic feet per minute, or 112,800 cubic feet 
per hour, which would melt at the rate of 
3% tons per hour, allowing 30,000 cubic feet 
of air to the net ton, which is the amount 
that long years of experience has shown us 
is correct. This will 
horse-power to drive it, while the Sturtevant 
claims to be able to do the same work with 
an expenditure of only 54 
The theoretical amount of power required to 


machine require 6 


horse power. 
compress this amount of air is 5,8, horse 


power. We do not believe that any fan can 


do this work with such a small allowance 
for friction, ete. 
In numercus tests that have been made 


between the fan and our blower, it has been 
found that, at a pressure of from 
up, the fan requires 30 cent. 
power to drive than the positive machine, 
Below give a 


12 ounces 
per more 
doing the same work, we 
table showing what sizes blower should be 
used to do the same amount of work as given 
in table by Mr. Bolland, and we trust that 
he will look into this and see if*the figures 
are not correct. 
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26,070 72 6 163 33 16 
27,080 74 6 175 35 16 
20,890 6 6 187 $7 16 
31,800 78 6 200 10 16 
83,710 80 4 140 42 16 
85,620 82 7 148 45 16 
37,530 4 7 160 47 16 

D. T. Roots, 
Pres. P. H. & F. M. Roots Co. 








The Trolley System. 
Editor American Machinist : 

I see by a letter in your paper that one of 
your correspondents claims that no one had 
Find 
inclosed clipping from Grand Rapids (Mich.) 
daily, in which it refers to the killing ofa 
I think 
that it would be quite easy to find any num- 


ever been killed by the trolley system. 


man and his horse at the same time. 
ber of such cases. I have yet to see a man- 
ager of the trolley system that did not feel 
entircly sick of the thing, and wish that it 
might be displaced with something better. 
SAMUEL E. JARVIS. 

Following is the clipping referred to in 
the above. 


Lansing, Mich. 


DOESN'T AGREE WITH MR, CHAPMAN. 


The Sunday morning edition of one of the 
strect railway organs has the following ex- 
clusive item : 

‘One of the wires sup- 
porting the trolley wire at 
the corner of Canal and 
East Leonard streets broke 
last night about 8:30 
o'clock and the trolley wire 
fell to the road. Luckily, 
no teams were passing at 
the time, and no one was 
shocked. Word was im 





Dre. 


IMPROVED PIPE 


mediately sent to the power house, and the 
current was cut off. Traffic on that line was 
delayed about an hour, until the linemen 
could repair the break.” 

According to the sworn testimony of Man- 
ager Chapman at the Hydorn inquest, there 
Was no occasion to stop traffic for a moment, 
and no danger in case teams were passing, as 
Mr. Chapman at the inquest swore there was 
not enough power in the wire to kill a man | 
even at Bridge street, and the current a mile 
farther from the power house must have far 
less force than it had when Mr. Hydorn met | 
his death, and a strong, healthy horse was 
also killed at the same time, 


To Grind Rubber, 
Editor American Machinist : 
If “J. S. W., St. Albans, Vt.,” wishes to 
grind rubber, he can do so by using a coarse 


emery wheel (a very coarse one), the surface ! 


OS)rscharge Yalve 













Fig. 1. 


of which must be kept covered with chalk. | 
This may not be a practical way of doing 
it for the purpose he mentions, but it will 
do it. 

The rubber rolls used in leather-splitting 
machines have to be trued up by grinding, 
which is done in an ordinary lathe with a 
grinding attachment, 

The operator holds a piece of chalk on the 
wheel lightly, thus grinding off a dust of 
chalk which falls on the roll. 


Duda gs Valve aa 


Equal'n Valve, 2 Panhed Oy the arserg and (Ff. 
_* falling movement of Oo buhay 1 


STEAM TRAP. 


This prevents the rubber melting and ad- 
hering to the wheel. 

A. W. PARKHURST. 
a. 

Taking the record for it, the Empire State 
Express made the run between Buffalo and 
Syracuse—128 miles—in 123 minutes. It is 
lively motion. 





Ab 
An Improved Pipe Die. 


We present with this, engraving of a new 
pipe die, which consists of a frame of mallea- 
ble iron into which is secured four cutters, 
made of the best quality of steel and proper- 
ly tempered, their comparatively small size 
permitting the use of the highest grade of 
steel at small cost, and also greatly simplify- 
ing the operation of securing a good temper. 

The cutters are properly relieved for clear- 
ance so that they cut very freely, and when 
dull it is an easy matter to remove them from 
the frame, grind upon the square front 
faces and replace—an operation which makes 
the die cut as well as when new, and one 
which can be repeated as often as necessary 
until the cutters are used up. The construc- 
tion also reduces weight. A die stock is fur- 
nished for these dies, 
but they can be used 
in any stock or in any 
solid die pipe thread- 
ing machines using dies 
of same 
They are manufactured 
by Pancoast & Maule, 
Philadelphia, Pa. 

——— oboe — — —— 
Combined Automatic 

Return and Drain 

Steam Trap. 


dimensions. 


This trap is designed 
for returning the water 
from a steam heating 
system under pressure 
back into the boiler, or 
it can be used to force 
the water 
duced pressure system 
to a tank or hot well from which it is to be 
pumped into the boiler; it can also be used 
in connection with a regular special bucket 
return steam trap to return the condensed 
water back into a boiler from a_ building 
situated at a distance from the main build. 
ing, or its source of steam supply. 

The mechanical construction of this trap 


from a re- 


| differs from the regular return steam trap in 
| that the discharging pipe (see Fig. 2) leading 


from the trap is arranged witha valve that 
is automatically opened and closed by the 
water received and discharged from the trap- 
ping vessel. 

By this arrangement, when the trap is used 
in connection with a system other than re- 
turning direct into a steam boiler, the steam 
is prevented from passing through, and es- 



























Fig. 2. 


caping to the atmosphere, in the same man- 


ner as the ordinary drain steam trap that is | 


designed simply to allow the water to escape 
and retain the steam, commonly known as a 
drain or non-return steam trap. 

In this class of non-return traps there is no 
pressure in them other than what may be in 
the system to which it is connected for drain- 
ing. As all of this class of traps (non-return) 
must be placed below the heating system to 
allow the water to flow by gravity into them, 


it will depend entirely upon the pressure jp 
the heating system as to how high the water 
may be elevated and discharged into a recep. 
tacle for it. It often happens that the press 
ure in the heating system is not sufficient ¢ 
elevate the water to the receiving k 
usually located in the boiler room. 


By the use of this combination the water 
of condensation from a heating system any 
distance from and below the boilers, or the 


source of its steam supply, can be returned 
under pressure back intoa tank locate! jn 
the boiler room, to be pumped or trapped 


back into the boiler, there being no openings 
to the atmosphere. 
It often happens that the hot water from a 


system having in it a pressure of a few 
pounds above the atmosphere is required {or 
use on one of the upper floors of a build 
and this distance may be fifty or sixty {cet 
above the trap, limited only by the pressure 
in the boiler. 

The operation is as follows: When the 
trap is filled with water the bucket drops, 
and at the same time opens the equaliz 
valve (see Fig. 1) communicating with (he 
steam space of the boiler, admitting tlie 
boiler pressure steam into the trap. 

This steam pressure on top of the water 
forces it out of the trap up into the elevated 
tank or other receptacle provided for it. 
After the water is discharged from the trap 
the bucket will rise, closing the equalizing 
valve that communicates with the boiler 
pressure, When the water will again flow into 
the trap, and it will continue working auto 
matically until the boiler pressure is shut off, 

It may be well to say here that this dev ici 
has no packing boxes, no pistons and 
moving parts outside of the trap vessels; it 
requires no oiling, and, in a word, no mor 
attention than a good gas or water meter. It 
is manufactured by the Albany Steam Trap 
Co., Albany, N. Y. 

: a 


Lick Observatory. 
(Editorial Correspondence.) 


Within easy reach of San Francisco is a 
spot which should be regarded as a sort of 
shrine by every mechanic, because there are 
gathered there a number of pieces of mech- 
anism which represent in many respects the 
very highest attainments of 
science. 


mechanical 


At the close of the sessions of the Ameri 
can Society of Mechanical Engineers in San 
Francisco, Secretary Hutton, Mr. F. A 
Schettler, superintendent of the Brush Ele 
tric Works, and myself, started on Saturday 
motning for San José by rail; finding await 
ing us at the station there a previously en 
gaged carriage which was to take us over 
the 28-mile drive to the top of Mount Hamil 
ton, the location of the Lick Observatory— 
—the largest and best telescope in the world, 





and many other things of great interest toa 
mechanic, engineer or scientist. 
There is a regular stage line which 
carries visitors up and down the 
mountain between San José and the 
observatory, but we preferred a con 
the movements of which 
we could control, and thus not only 


veyance 


be more comfortable, probably, but 
also economize our time as much: as 
possible. The first four miles of the 
road out from San José (which, by 
the way, is always given the Spanish 
pronunciation of San Hoo-zay—w ith 
the accent on the final syllable) is 
over a comparatively level road 
bordered on either side by rows of 
fine shade trees, which, on this day, 
were particularly appreciated, for the 
weather was very warm, 
the end of this stretch of road the 
ascent of the mountain is begun, the iil 
here to the 
|tory being sixteen miles, while the road is 
| twenty-six miles long, this extra length being 


| At 


line distance from observa 


/made necessary by the detours and windings 
‘of the road needed to keep the grade down 
| to less than 64 per cent., or 343 feet to tli 
mile. During the first portion of the driv 
the road rises rapidly, keeping near to tli 
maximum grade, and every turn reveals tle 
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sublime views of the Santa Clara valley, 


most 

in which San José is situated, and of the 
eurrounding mountains, the white dome of 
the mammoth telescope being frequently 


seen, and looking always as though it were 
over in the next field only, and within a few 
minutes’ easy walk. Across the valley, thirty 
miles away, is to be seen the dark top of 
Loma Prieta (Spanish for Black Mountain) 
the highest peak in the Santa Cruz mount- 
ains—3,790 feet high. 

The road is an excellent one, as indeed it 
must be, for it affords the only means of get- 
ting up and down the mountain, all the in- 
struments and much of the material for the 
observatory building having been transported 
over it; the bricks, however, being made near 
the site of the observatory, where, luckily, 
suitable material for them was found. 

We reached Smith's Creek in time for din- 
ner at the hotel there, having stopped fre- 
quently to rest our horses and ourselves under 
such trees as offered their grateful 
services, or to admire a particularly fine 
view, ora, to us, new mountain flower, of 
which there were many extraordinarily beau- 
tiful varieties, their character and 
chanving with the increased altitude as we 
ascended. It seems, favorite 
locality for lizards, innumerable small black 
specimens sunning themselves upon the rocks 
by the roadside. 

There are no hotel accommodations at the 
top of the mountain, the nearest hotel being 
at Smith’s Creek, which is distant from it 
two miles plus 600 feet in a direct 


shade 


colors 


too, to be a 


line, 
though by the road it is seven miles, the 
difference in altitude between the two places 
being 2,152 feet, and the altitude of the ob- 
servatory floor 4,209 feet. 

We arrived at the top of the mountain 
about 4 Pp. M., and, sending in our cards by 
the janitor, to Professor Holden, the director, 
to whom letters of introduction had been 
previously sent, we were soon joined and 
cordially welcomed by him. A very few 
moments’ conversation with this man served 
to show that Lick Observatory has other 
wonderful features besides those commonly 
associated with it, and among these, not the 
least by any means, is Professor Holden him- 
self. His splendid enthusiasm, his entire de- 
volion to his favorite science, to Lick Ob- 
servatory, and to all things connected with 
it, are manifested in every word and action, 
while his apparent entire forgetfulness of 
himself, and his unassuming manner, seem- 
ingly without consciousness that he is one of 
the most prominent scientists in the world, 
make a personality that is exceedingly at- 
tractive. 

Naturally our greatest interest centered in 
under the 
dome at the south end of the observatory 
building, and there we were piloted by Pro- 
fessor HLlolden, who, as we stood upon the 
circular floor under the telescope, directed 
our attention to its chief points of difference 
from other similar instruments. 

As our readers know, this telescope, the 


the telescope, seventy-five-foot 


largest refracting instrument in the world, 
was mounted, 7. e., its machinery, pier and 
tube were constructed by Warner & Swasey, 
of Cleveland, Ohio, who are represented here 
also by other minor instruments, while the 
great objective, of 36” clear aperture, was 
made by Alvan Clark & Sons, of Cambridge, 
Mass. Mr. John <A. Brashear, of 
place in Allegheny City I gave an account 
in issue of July 9, 1891, is also represented 
here by instruments of his make, his spectro- 
for which he is especially famed, 
being used in the spectroscopic and photo- 


whose 


scopes, 
graphic work to which the observatory is 
particularly devoted. 

The dome and the floor under it, which 
latter is made to rise and fall to suit the po- 
sition of the eye end of the telescope, were 
constructed by the Union Iron Works, main- 
ly from designs of Prof. Holden, the details 
being worked out by Mr. Dickie and Mr. 
Fraser, The dome itself is a steel structure, 


\hibiting admirable workmanship and de- 
sien, the movement of the dome, though it 
Weighs, including all moving parts, 199,000 
pounds, being effected by direct application 
«a force of 200 pounds, 


This freedom of 





movement is accomplished by the use of 
what is known as the floating ring, which 
consists of a series of rollers on which the 
dome rests, these rollers being held in place 
and kept upon the circular track by means of 
links which allow them to adjust themselves 
perfectly, expansion and contraction of the 
dome by changes of temperature—amounting 
to about 4''—being provided for by allowing 
the track to slide upon lubricated bearing- 
plates resting upon the brick wall which 
constitutes the foundation for the dome. 

The dome can be easily moved by one 
hand applied to a crank, but is usually 
moved by a small hydraulic engine, which 
can rotate it 360° in something less than nine 
minutes. Most of the bearings are fitted 
with steel balls to reduce friction. The 
opening in the dome through which the tele- 
scope is pointed is 9 feet 6 and is 
shutters which weigh 16,000 
pounds; the total weight of metal used in 
the dome, plate, etc., being 269,000 pounds. 


wide 
closed by 


Of the telescope itself it is difficult to acquire 
any clear idea or conception short of seeing 
it, and looking through it. Its lens, gather 
ing 32,400 times as much light as falls upon 
the human eye, and with a focal distance of 
56 feet, is mounted at the end of a nearly 
cylindrical steel tube, at the opposite end of 
which is the most intricate and complete sys- 
tem of microscopes or eye-pieces for magni- 
fying the image formed by the objective, 
micrometer attachments for measuring angu- 
lar distances between celestial objects, photo 
graphic apparatus, and innumerable hand- 
wheels, by which, from his position, the as- 
tronomer can move the telescope in any de- 
sired direction, or control the clock and its 
connection with the rest of the mechanism, 
by which, when properly set by the various 
vraduated circles, the great tube is swung 
around at such a rate and in such a direction 
as to make it exactly follow the motion of 
any observed celestial body. 

So perfectly is the great weight of the tube 
and its attachments balanced, and so thor- 
oughly is the effect of friction eliminated 
that the pressure of two fingers directly upon 
the tube easily moves it, though, of course, 
on account of its great mass, it yields to the 
pressure quite slowly at first, this sluggish- 
ness of movement being the only thing to 
indicate its great weight. 

The magnifying power which it is practi- 
cable to use with a given telescope depends 
primarily upon the light-gathering power of 
the objective lens, and different powers are 
used in the same telescope, depending main- 
ly upon the object looked at and upon the 
condition of the atmosphere, The statement 
made above regarding the light-gathering 
power of the Lick telescope means that a 
star about 30,000 times fainter than the faint- 
to the naked eye can be 
through this glass, and a magnifying power 
of more than 2,000 diameters can be used on 


est’ visible seen 


suitable objects and under suitable condi- 
tions. 

This cannot, 
used to advantage on any of the nearer celes- 


high power however, be 
tial objects, such as the moon or planets of 
the solar system, 1,000 to 1,500 diameters be- 
ing about the maximum for these. Viewed 
thus, the moon appears as though seen by the 
naked eye at a distance of about 200 miles, at 
which distance objects about 300 feet square 
would be distinguishable. This does not real- 
ize the hope of Mr Lick who thought his be 
quest might enable a telescope to be built 
that would 
the moon, provided any were there, which, 


show animals on the surface of 
however, is not at all likely. 

Changes have been made in the appear- 
ance of the surface of the earth by the agency 
of manthat would be readily recognizable by 
such a telescope placed upon the moon. Our 
largest buildings, our harvest fields, and the 
effect of hydraulic mining operations would 
be readily seen, so that a highly organized 
life, if any existed there, would probably 
manifest itself indirectly. 

At the time of our visit the planet Saturn 
was the most available object for showing 
the power of the instrument, and this, ap 
pearing to the naked eye as simply a pale 
star, appeared through the tube to be about 








the size of the full moon; its rings appear 
ing as a straight bright line, since at this 
time they were almost exactly in the plane 
of our vision. In the same plane four Saturn 
ian moons or satellites were visible, the whole 
forming a picture of great beauty and im- 
pressiveness, 

Spectroscopic work as now carried on in 
observatories is considered to be among their 
most important work, because by it the com- 
position of the heavenly bodies may, with al 
most absolute certainty, be determined. In 
this work the Lick telescope excels, both on 
account of its light-gathering power and its 
the air and meteorological condi- 
tions here being undoubtedly better than at 
any other observatory in the world, thus en- 


location, 


abling the spectra of stars to be examived 
here whose spectra would be too faint for 
examination under less favorable conditions. 

It may be well to give here an outline of 
the principle of the 
work, so that we may understand how by its 
Mount Hamil- 
ton are enabled to be almost sure that they 


spectroscope and its 


assistance the astronomers on 


know what substances or gases, in the main, 
constitute most of the visible heavenly bodies, 
and, also, whether a given star, which may 
be countless millions of miles away, is ap 
proaching or receding from us, and if either, 
at about what rate. 

If light falls upon and passes through a 
triangular prism it is resolved into its com 
ponent 
upon a 


and when thrown 


other white 


parts or colors, 
surface these 


colors appear in regular order as seen in the 


screen or 


rainbow—violet, indigo, blue, green, yellow, 
This band of colors so formed 
is called a spectrum, and when the light thus 
separated comes from a solid body the spec- 
trum is continuous, if it is derived 
from a luminous, gaseous body, the spectrum 


orange, red, 


while 


is usually not continuous but broken by dark 
spaces which are interposed between the va 
rious bands of color. The spectrum of any 
given gas is always the same, and is readily 
recognizable. It is found, 
when the light comes from a luminous solid 


moreover, that 


body, and passes through a less highly heated 


gas, this gas will absorb or re‘ain all the 
colors of the spectrum which by itself it 


would have shown. That is to say, the sp: ¢ 
trum of a solid body, the light from which 
has passed through a gas, will be the contin 
uous spectrum of that solid body minus the 
bands of color which would appear in the 
spectrum of the gas itself if 
bands of color being replaced by black bands. 


heated; the-e 


By carefully comparing spectra uUnus ob 


tained with those obtained in laboratories 


from heated bodies and gases, conclusions 
are arrived at concerning the Composition of 
the gases and of the bodies enveloped by 
them, which seem as certainly correct as 
most human knowledge can be. 

In order to understand the method by 
which the motion of a star towards or away 
from the earth is determined and measured 
by the spectroscope, it will be well to briefly 
review some points in the theory of light, 

Between sound and light there is a close 
analogy, each being projected from its source 
by means of vibrations of the air or other 
medium, the intensity of the sound or light 
affecting the amplitude of the vibrations, 
while the pitch of the sound is higher as the 
number of vibrations per second increases, 
and the colors impressed upon the retina also 
depending upon the rapidity of the vibra 
tions of the ether; red corresponding to com 
paratively slow vibration, corresponding to a 
deep-toned note, while violet is the result of 
much more rapid vibrations, and corresponds 
to a higher pitched note or sound. 

We have all noticed, when riding upon a 
rapidly moving train, that the note or tone of 
an engine bell which may be approaching us 
on another track suddenly drops as we pass 
the engine, the difference in pitch depending 
upon the relative speed of the two trains, and 
sometimes amounting apparently to a full 
With the whistle, if it happens to be 
blown at the time of passing, the same phe 


note, 


nomenon is observed, and the explanation is 
that, as we approach the bell, our speed of 





movement towards it is added to the speed of 





the sound waves proceeding from it, and we 
therefore receive more vibrations per second, 
with the result that we hear a higher note; 
while after the engine passes us the condi- 
tions are reversed, ouc movement away from 
the bell being subtracted from the vibrations, 
so that we receive them at a slower rate and 
hear a lower note corresponding to the lesser 
number of vibrations received per second. 

The same causes produge analogous effects 
If it be reced- 
ing from us we receive fewer light vibra- 


upon the spectrum of a star, 


tions per second from it, while if it be ap- 
proaching we receive them more rapidly, the 
result of this being that certain lines upon 
the spectrum are correspondingly displaced, 
the direction of this displacement and its 
amount showing whether the star is moving 
toward us or what 


This, of course, involves a knowledge 


away from us, and at 
rate. 
of the light wave lengths, and some measure- 
ments of the greatest refinement, but no one 
who follows the method of making these can 
well doubt that 
arrived at by them, especially when we knew 
that practically identical results have been 
obtained at different places, and by different 
observers working independently. 


accurate results have been 


As a re- 
sult of these observations, it is believed that 
the star Vega is approaching us at the rate of 
45 miles per second; Pollir at 40 miles; 
Arcturus at 42 miles, while Castor is moving 
away from us at 26 miles per second; Regu- 
Is at 20 miles; Procyon at 44 miles, and so 
on, the motions of most of the principal stars 
having been determined by 


numerous ob- 


servations. In this work, as I have said 
above, the Lick telescope should be able to 
take the lead, on account of its great light- 
gathering power and its favorable location. 

There are, of course, a great many other 
very interesting instruments here, a descrip- 
tion of which would, however, be tedious, 
especially without illustrations; the arrange- 
ments for determining and transmitting accu- 
rate time, and those for observing the effects 
of earthquakes, being among the most. inter 
esting, 

A spring located about three quarters of a 
mile from the observatory furnishes the prin 
cipal supply of water, supplemented by that 
which falls upon the slate roof of the build- 
ing. A windmill 


used to 


and a 
this elevation 
sufficient to make it useful in moving the 


steam pump are 


pump water to an 
dome of the great telescope, and for raising 
the floor surrounding the pier, as well as for 
fire protection, 

Windmills, by the way, are used very ex- 
tensively in California for pumping water, a 
bird's-eye view of the landscape dotted over 
with them reminding one of a field of daisies, 
from which some genius among the engi- 
neers Called them ‘' California daisies,” thus 
hitting off their resemblance to that flower, 
and at the 
which things are 


same time the gigantie size to 


wont to that 


grow in 
country. 

Such an object as Venus is, to one who 
visits this locality for the first time almost 
the 
naked eye of an observer standing on Mount 


unrecognizable, looking as it} does, to 
Hamilton, far brighter than any object ever 
seen in the sky before, the altitude, rarity 
and clearness of the atmosphere making it 
look more like a large are light hung a short 
off, the 
most memorable sights of this evening of 


distance and constituting one of 
sight-seeing, 

The Lick Observatory, conducted as it is 
with an especial view to awakening popular 
above the 
the 


is an institution of incalcula- 


interest in things surface of our 


world, as well as to do most advanced 
scicntific work, 
ble benefit, and forms a most noble monu- 
ment to its founder, who sleeps his last sleep 
under the pier of the great telescope. 


F. J. M. 


+ See —— 


When one notices 
with 


the load of mail matter 
letter carrier starts from the 
New York post-office, and which he is ex- 


which a 


pected to deliver in a remarkably small space 
of time, he will never believe that a mail car- 
rier receives too much for his services. He 
the man in the 
community, and he earpbs more money than 


is about hardest worked 





he gets for his sery ice ‘ 








AMERICAN 


MACHINIST 


[JuLy 14, 1899 











~ Communic ations o relating t to the reg ane c olurans 
should be addressed to the Editor. All other com- 
munications should be addressed : 


,AMERICAN MACHINIST, 
_203 BROADWAY, NEW YORK. 


AT 


~ PUBLISHE D WEEKLY 
203 Broadway, New York. 


Horace B. MItuer, Pres’t and Bus. Manager. 
Lycureus B. Moore, Treas. and Sec’y. 


F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER, 


FRED J. MILLER, 


; Associates. 


Special Announe coments. 


G2 Positively we will neither publish anything tn 
our reading po: Boneh Jor pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 

- geoure either subscribers or advertisers. 

te" Every correspondent, in urder to insure atten- 
tion, should give hie full name and address, not jor 
publication, but asa guarantee of good faith. 

Ge” We are not engaged in procuring patent — 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

GE We invite correspondence Srom practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

Ge Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please noti Uy us at once. Date on 
wrapper denotes week with w: hich subscription expires. 

aaa 
Subscription. 
$3.00 a year in advance, postage prepaid, in the 
United States, Canada, and Mexico. 
$4.00 a year to Other Countries, postage prepaid. 





Advertising. 
Transient, 85c. per line, each insertion. 
** Business Specials,’’ 50c. a line. 





The American News Company, 
Publishers’ Agents, New York. 
DEALERS SUPPLIED BY 

The Albany News Company, Albany, N. Y. 
The American News Company, New York, mm. 3 

The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. a 
The Buffalo News Co., Buffalo, N. Y. 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N.Y 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New son : x. 
The Newark News Company, Newark, 
The New England News Company, oth Mass. 
The New Orleans News Company, New =, ia 
The New York News Company, New York, N. 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D.C, 
The Western News Company, Chicago, I if 
The Williamsburgh News Co., Brooklyn, E. D., N.Y. 
The Wisconsin News Company, Milwaukee, Wis. 





Whe International News Company, 
Bream’s Buipe’s, Chancery Lane, Lonpon, E. C., 
Eng., or Stefanstrasse 18, LEIPz1G, GERMANY, will 
receive subscriptions for the AMERICAN MACHINIST, 
at 16/6 per annum, English currency, or 17 marks 
per annum, German currency, postpaid. 

Subscriptions received in Paris, France, by E. 
TERQUEM, 31 Boulevard Hausmann, at 20 francs per 
annum, postpaid. 





Subscri 


pions received in Australia by W.WiILLiaMs, 
17 an 


21 Fink’s Buildings, Melbourne, 











NEW YORK, JULY 14, 1892. 








CONTENTS. 
PAGE. 

Bicycle-rim Rolling Machine....... 
Jointed-arm Wall Drill.. - 
Inspection. By Albert D. Ponts. 
Melting Cast-iron in Cupolas. By S Bolland ad 
National Bolt Cutter, with Lead Screw , 
BO COTOOP BE TOI soo cscs ces ccccecceceeesees 
New Globe Valve Disks.................. 
American Tin-plate Works 
Cogging Wheels. By Joseph Horner.. 


Cenk em Bh wWwn— = 


Placi ing of 


Letters from Practical Men: The 

Globe Valves. By S. A. Smith....Blowers 

and Fans. By D. T. Roots. ..The Trolley 

System. By Samuel E. Jarvis....To Grind 

Rubber. By A. W. Parkhurst...... Pa: eS 
BT TROVE FINO TG ogc ss sccsicccsccdccceves 6 
Combined Automatic Return and Drain Steam 

, | AEN AR a ~' * 
TAGE GROBPURLONT oo oo ccccccscescccccss TOT TE. 
The Accident to the Steamship ‘City of 

Chicago” Sint Sipe eae ene canis orexsLae unis ~ 
The ** Pop” ‘Safety Ee Sara eee s 
Put In Decent Screws................... or 8 
The Hudson River Tunnel.......... SS aLauee Raa os 8 
Bthios of Journalism...........cscccsecs- 8 
The Trouble at Homestead...............see08. 9 
Questions and Answers..............0. a rae. 
An Old Machine. By W.H.Booth......... 9, 10 
Marking Prices at Chicago 10 
SEP OREO OEP POCER TOPCO EE PETES 10, 11 
Machinists’ Sesittes aos ncs 4nek aces 11 





The Accident to the Steamship “ City of 
Chicago.” 

The recent loss of the steamship 
Chicago,” of the Inman line, 
forcibly, the almost absolute safety of ocean 
travel at the present day, so far as loss of 
life is concerned. For although there 
an unpleasant experience in getting away 
from the stranded vessel, the lives of the pas 
sengers were comparatively safe all the way 
through. There was something of discom 
fort, but little of real danger. 

This was in part due to the fact that pas- 
sengers have learned to place confidence in 
the means employed by the steamship com- 


“‘City of 


brings out, very 


was 


panies to save life in case of an accident—the 
means of preventing anything like a panic— 
to the general behavior of the officers and 
crew that leads to confidence, and partly to a 
knowledge of the fact that the construction 
of the modern steamship is such as to com- 
bine ability 
without cumbersome construction. 


accidents 

This is 
one of the characteristics of the construction 
of the transatlantic liners of to-day. 

The Irish coast is noted for fogs—sunshine 
and clear nights are the exception. It was 
during the prevalence of one of these fogs that 
the ‘‘ City of Chicago” ran on the rocks that 
this It was a perilous 
position, but no one appears to have been 
unduly excited. The engines were worked 
slowly to keep her nose between the rocks, so 
that she should not back off and_ possibly 
sink from the breaking of the forward 
compartments, then without excitement the 


to resist shocks and 


abound on coast. 


baats were lowered and the passengers were 
transferred to the shore. Here rope ladders 
were let down the face of the cliff—200 feet 
—up which the passengers, sandwiched, 

to speak, by the crew, to protect and encour- 
age them, climbed. 





The truth is that every member of the crew 
of a great steamship is a hero in his way. 
He holds his position by virtue of being a 
Being a 
command a very big salary; 
mand a very big salary in, for instance, the 
case of the private soldier, But the emergen- 
case always bring out the men 


hero, hero does not, in his case, 


it does not com- 


cies of the 
for the occasion. When the time comes, the 
man who finds your chair for you, on the 
deck of a steamship, will risk his life for you 
without a thought of consequences. The 
fact that he and others will do this, and that 
they know how to make their work effective, 
conduces wonderfully the pleasure of 
those who travel by sea. 


to 


Altogether, the skill of the mechanic and 
the engineer, and the superb action of the 
crews when an emergency arises, have com- 
bined to make ocean travel about the safest 
thing that can be indulged in. A vessel may, 
lost, but the chances are 
that the lives of the passengers will be saved. 
There is an almost entire absence of danger 


Pct Mates 
occasionally, be 


in traveling by the great steamships. 
——— me 
The ‘*‘ Pop” Safety Valve. 


The loss of steam by the operation of the 
‘pop” safety valve was referred in a late 
of the AMERICAN MACHINIST, as per 
the report of the committee of master me- 


to 


issue 


The loss 
was, according to this report, which we _ be- 
lieve to have been an excellent one, shown 
to have been a very considerable percentage 
the total generated in the boiler. 
But the committee, apparently, reckoned 
the loss from three-inch pop valves 
blowing at once, and this, we do not hesitate 
to say, that should never ob- 
tain except in a very rare emergency. In 
fact, the only remarkable thing in the com- 
mittee’s report is that deductions should be 
made from the loss of two such valves blow- 
ing at once, But the set 
forth lead the belief that this condition 
was the one considered in the report. 

Now the particular feature of the ‘ pop” 
valve is its ability to keep the boiler free 
from undue pressure, and the doing of that 
without undue waste of This this 


chanics on tests of locomotives. 


steam 


of 


two 


is a condition 


conclusions as 


to 


steam, 


safety valve 








will do if judiciously applied. 


Between reason 
unreason, an understanding 
misunderstanding of what a device 
is a wide field of 


and intelligently operated. 
and between 
and a 
should accomplish there 
difference. 

This is not referred to asin any way imply- 
of master mechanics 
attempted to make any point the 

‘pop” safety valve. It seems to us, simply, 

that by inadvertence their report conveyed 
the impression that this particular form of 
valve is wasteful of steam. We do not be- 
lieve that, with the care in reason to be ex- 
pected, this is true. 

The old-time safety valve was wasteful of 
steam in that it only showed an énelination 
to relieve the pressure at the point at which 
it was set. Beyond that the pressure could 
be raised from fifteen to twenty pounds with- 
out very serious objection on the part of the 
safety valve. This is a fact too well known 
by locomotive engineers to require argument. 
The duty of the “ pop” valve is to relieve the 
pressure at a certain specified point, and if 
the attempt is made - by accident or otherwise 
—to exceed this specified pressure, the ‘‘pop” 
valve will waste steam, if the intention to 
keep the pressure within specified limits is 
called wasting steam. There isn’t the re 
motest doubt but that the properly construct- 
ed and properly operated ‘‘ pop” valve will 
keep the limit of pressure within that decided 
upon. If this isa weakness then it has this 
weakness in a remarkable degree. No one 
should use it cither on a locomotive or station- 
ary boiler unless the fixing of the maximum 
pressure is worthy of consideration. 

But the arrangement of two three inch 
valves, upon which the committee reported, 
is, in our opinion, 


ing that the committee 
against 


on one locomotive boiler, 
wrong. It is entirely impracticable to ar- 
range two such valves to ‘‘blow” simultane- 
ously, that is, to arrange them so that they 
will begin to relieve the pressure in the boiler 
when it has come to a certain point fixed 
upon. One valve must be ‘‘set” to blowa 
litle later than the other, and this later—by 
a pound or two—blowing valve must be the 
real safety valve. That is, it must be the 
valve, in conjunction with the valve that 
first blows, above the designated pressure of 
which it is not possible to raise the pressure 
in the boiler. 

Every manufacturer of ‘‘pop” safety valves 
will guarantee to furnish valves that will 
meet every requirement in this respect, but 
when it comes to opening, at once, two three- 
inch holes ina boiler, not one of them will 
guarantee that, by the operation of their de- 
vices, these holes will be closed until consid- 
erable steam has been wasted. 

The conception of the modern ‘* pop” 
ty valve implied that the locomotive engineer 
should think; and we have no doubt he does 
think. He makes the device a means for the 
saving of steam, and a device for the addi- 
tional assurance of safety. 

In all of the foregoing there is no intention 
argue that the committee of master me- 
chanics did not attempt to 
practice in relation to the use of pop safety 
valves, butif this practice contemplates the 


safe- 


to 


show modern 


simultaneous opening of two holes three 
inches in diameter in any locomotive boiler 


ever built, we believe it is wrong practice. 
- ip ae 


Put In Decent Serews. 


Any good mechanic who will go into a 
machinists’ supply store and examine the 


small tools kept there for sale to machinists, 
will be struck by the very large 
of poor threads found upon 


proportion 


the various 


clamping and traversing screws used on these | 


feature 
careless and 


tools. There is single which 
more readily slovenly 
workmanship, and the wonder is that such 
screws are used on tools to be sold to men 
know their significance 
annoyed by the sight of them; especially 
when it is such an easy matter to make fairly 
good screws. 

With the machinery and tools that can now 
be had for making small screws, they can be 
made wonderfully cheap, at the 
time good—such screws no machinist or 
tool maker 
his tools. 


ho 
shows 


who and who are 


and same 
as 
need be ashamed to have among 
In fact it is very doubtful if fairly 





good screws need cost any more to make than 
many of the beastly poor ones seen, for su¢ 
a low grade of workmanship ordinarily goes 


with poor and inefficient equipment hanidleq 
by poor and inefficient men; which means 
high cost of production. 

Where small tool makers do not make 4 
sufficient number of screws to make it worth 
while to put in a plant for making them 
right, it will be found to pay, we think. to 
get them made in an establishment where 


they have the equipment. Most anything 
better than offering to machinists smal] {/]< 
fitted with screws that are drunken 
rounded at bottom of threads 
the top, looking worse than 
‘‘jam-plate” at a 
shop. 


, rough. 
and broken at 
if made 9 
cross-roads blacksmith 


ao saa 


The Hudson River Tunnel. 





Some twelve years ago—something longer. 
we think—the Hudson River tunnel was je 
gun. Since that time the work has been one 
of stops and starts, and to-day the prospect 
of the completion of the enterprise is more 
problematical, apparently, than ever. 
particular standing at present is a mechanic's 
lien the contractors against the \ 
already done, and eventually we suppose ‘he 
courts will decide whether or not the lien js 
valid. This is not, however, the probable 
reason for the delay in the work. Like many 
another scheme, this one had its rise f, . 
speculative purposes, and the money to carry 
it on was not at hand. It cannot be expect d 
that money to carry on such great enterprises 
will be invested unless there is reason:}le 
grounds for a belief that the returns wil] 
But this is not the point. The point 
isthat so many enterprises are started with 


by 


good, 
the expectation—a sort of gambler’s belict— 
that a little investment will win, and _ in this 
way the whole matter drags along throuch 
years of waiting for something to ‘‘ turn up,” 
in the meantime the stock being exploited in 
Wall street and elsewhere, to the pecuniary 
interest of some of the speculators and the 
discomfiture of others, and to the discredit of 
the country. 

We believe that when great undertakines 
like that of driving a tunnel under the Hud- 
son, are contemplated, and in which author 
ity for the work must be had from State 01 
general government, work should not |» 
allowed to begin until the capital for its com- 
pletion is shown to be in sight beyond all 
reasonable peradventure. The slow draggin 
along of adventures—the miserable 
speculative delays—are discreditable to the 
whole country, in the eyes of the outsid 
world. They give to the country a tone of 
brag and bluster that does not belong to it 
Still it will cling to it unless our habits are 
reformed. 


such 


Ethies of Journalism. 


Some weeks since we noticed that 
temporary printed an article as_ original 
which appeared not long before on the « 
torial page of the AMERICAN MacuHInist. 


a con- 


We notified the editor, by mail, of the 
parent act of forgetfulness, receiving in 1 
ply the statement that ‘‘ Probably we rv 


printed the article from some of our English 
exchanges,” from which we infer that, : 
to our contemporary’s views, it is 
legitimate to steal from an English paper, but 
not quite the thing to purloin from an 
American paper. 

ethics involved is 
bothers 


cording 


to balance is whut 
The English paper probably 
stole from us, but does stealing from it ma} 
things even? We give it up. 

——- oe 


made 
us, 


An esteemed daily contemporary has just 
found out that wire is manufactured son 
where in Connecticut that is 
stronger than copper wire; the 
increase in strength is omitted, because of 
obvious intention to run skyward in figures. 
—-ape 

The Londskrona Kjelflinge Railroad 
Sweden has ordered two locomotives of 
Baldwin works, their machines being c 
sidered better and cheaper than those offer: 
in near-by countries, 


materially 





Just how the question of 


particular 





ils 
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The Trouble at Homestead. 


regret the 
no matter 


All good citizens will keenly 
scenes of violence at Homestead, 
iat their opinion as to the merits of the 
vinal disagreement between the workmen 

d their employers. 
[In the situation as it stands at this writing, 
first duty of the authorities is to restore 
ler, and there can of 
hut that this will be done, probably long be 
this reaches the the 
With the present contradictory reports be- 


course be no doubt 


fore eye of reader. 
us little can be done in the way of draw- 

» definite conclusions. 
We do not believe—we have never be 
lieved—in the employment of Pinkerton men 
the settlement of labor disputes. It 
iiways has and always will lead to trouble. 
They are not a part of the properly consti- 
tuted civil or military force, and their ap- 
pearance upon a scene of trouble will always 
be looked upon as an effort to overawe work- 
! n. It 
the question as to whether this side of the 
right or wrong. It is a fact that a 
years of experience 


is scarcely worth while to argue 
case is 


good many has only 


tended to intensify the feeling against Pink- 
erton mn in labor disputes. This feeling 


will not grow weaker ; it will grow stronger. 

In the very county where the referred to 
disturbance has occurred the public treasury 
paid damages to the railroad companies for in- 
juries to property during the railroad riots of 
, these damages being awarded by the 
courts, distinctly for the reason that adequate 
protection had not been afforded by the prop- 
erly constituted but when the 
owners of property undertake to do in their 
own way what is the duty of the public au- 
thorities, and fail, precipitating the trouble, 
the matter is different. 

If it becomes necessary to settle labor dis- 
putes by force of arms, the operating army 
should be in charge of those properly con- 
stituted to superintend it, and not in the 
hands of men without responsibility. 


(ju “TIONS ap) 


1s 


authorities; 








SERS. 


Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request tc 
that effect. If questions are enclosed with a business 
communication, they should be written on @ separate 
sheet, 


(287) J. M., New Westminster, B. C., 
writes: Please let me know through your 
columns the addresses of some of the me- 
chanical schools in the Eastern States. I 
have had a fair practical experience at the 














machinist business, but I want to take a 
course of one or two years in some school 
where it is explained thoroughly. .A.—See 


answer to question 239 in our issue of June 2, 


current volume 


(288) J. P. M., Fail River, Mass. 
Please tell me why brass boxes heat, 
remedy ? A.—Boxes heat for a 
reasons, the most prominent reason being 
that they are not properly proportioned; 
when this is the case there is no known rem- 
edy. The use of light or beavy oils, graph- 
ite, ete., may, according to circumstances, 
remedy the trouble. It is a matter of judg 
ment and common sense, pure and simple. 

——, Ill., writes: Please 


(289) W. K. A., 
tate through your columns why metal pat 
terns are rusted before waxing, and if that is 
preferable to waxing before it is rusted, A. 

The combination of the wax and rust gives 

smooth surface at a comparatively low 
cost without expending much labor in giv- 
ing the surfaces a fine tool finish. Of course, 
the wax must be applied after the pattern is 
rusted, the whole is then heated and rubbed 
down, You cannot rust the pattern after it 
Is Waxed, 


(290) ‘* Richard,” ——, Sweden, 
Which is the best material to use for case- 
hardening? Which is the best furnace, and 
how long atime is required to case-harden 


, asks : 
and the 
variety of 


asks: 





small pieces like screws, etc. ? ~The best 


material under ordinary circumstances is 
bone charcoal. We do not know the best 
furnace, but you will find the subject dis 


cussed in Mr. B. F. Spalding’s articles on 
‘Practical Case-hardening” in issues of 
June 23, 1888; May 22, June 1890, The 


enough for all practical purposes, The 
j}above is based on the formula given in our 
issue of June 9, page 2, current volume, 

(296) H. J. B., St. Louis, Mo., writes: I 





length of time will depend upon the stock 
used, and the depth to which it is desired to 
have the carbon penetrate. 


(291) J. H. G., Harvey, Ill., writes: Kind- 
ly give me a rule for getting the length of 
stock for forging a ring or band 114 inches 
outside diameter, 14 inches wide and 2 inches 
thick. A.—The length of stock without 
allowance for welding is equal to the length 
of the circumference diameter of which is 
equal to the mean diameter of the ring. The 
mean diameter is equal to the outer diameter 
minus the thickness of metal ; in your case 
we have 114 — 2 = 94 inches for the mean 
diameter, and the length of the circumfer- 
ence is 9.5 x 3.1416 = 29.84 inches, which is 
also the length of the bar; add to this the 
necessary amount for welding as indicated 
by experience. 


(292) E. A. S., , asks : 
taper attachment correct the first time (D. 
Slate attachment) when taper or angle is 
marked in degrees ? Is there a rule, and if 
so, will you please give it? .A.-—Taper at 
tachments are not usually marked in de- 
grees, but in taper to the foot, and you gen- 
erally cannot set them correctly first time. 
When marked in degrees divide half the 
taper per foot in inches by 12 and this will 
give the natural tangent of the angle, which 
tind ina table of natural tangents and set to 
corresponding angle. Place the tool level 
with the center. To settle a dispute: 2. How 
much larger is a 2-inch ball than a 1-inch ? 
A.—Twice as large. 3. How ought a punch 
and force to be made; straight or tapering 


How can I set 


from the cutting edge ? A.- Sometimes one 
way and sometimes the other, depend 
ing upon circumstances. Usually they are 


tapered slightly. 

(293) D. H., Seymour, Ind., writes: I 
have an engine 4} inches bore, 4 inches 
stroke, cutting off at 3? stroke ; number of 
revolutions, 275 per minute ; steam pressure, 
100 pounds. What would be gained by put- 
ting on another cylinder and compounding ?% 
What size cylinder will be required, and at 
what part of the stroke should steam be cut 
off ’ A.—Diameter of cylinder, 7 inches ; 
cut off at about (4, of the stroke in both cyl- 
inders; since the cut-off in the low pressure 
cylinder equalizes the work in the two cylin- 
ders, it may be advantageous to arrange the 
valve gear so as to obtain an adjustment for 
the low-pressure cut off, although this is not 
always done for engines as small as yours. 
The gain will depend on the conditions 
under which the engine has to work, and the 
management ; you may save from 10 to 15 
per cent. of fuel. In answering the above 
we have assumed that the engine is non-con- 
densipg. 

(294) Junior M. E., 


writes 
Question and 


Rochester, N. Y., 
Please answer the following in your 
Answer columns. 1. What 
benefit will it be to a person to become a 
junior member of the American Society of 
Mechanical Engineers? A.—One of the 
benefits is the opportunity of becoming 
acquainted and interchange ideas with men 


who stand in the foremost ranks of the pro- 
fession, There are other advantages which 
should be evident to you if you have the 


necessary qualifications of becoming a junior 
member of this society. In our opinion a 
person who joins a society of this kind 
simply with an expectation of deriving a 
direct. benetit, does not join it in the right 
kind of spirit; he should have enough en- 
thusiasm in his profession to prompt in him 
a desire to co-operate with others in the pro- 
motion of the general welfare of society. 
2. What will be the cost, and how are the 
applications made ? A.—Write to Prof F. 
R. futton, Secretary American Society of 
Mechanical Engineers, 12 W. Thirty-tirst 
street, New York; he will take pleasure in 
giving you all the required information, 


(295) H. B., Milwaukee, Wis, writes: 
Please give me a formula for finding the 
height /# of an are when the length Z of 


the are and are 
shown in the 


times the length 


its chord A given only, as 
illustration. —-Add lo three 
L of the are its chord 








and divide the sum by 8; the quotient will 

be the length of the chord a. In symbols we 
have 

3L+A 

8 : 

Subtract the square of one-half of the chord 

A from the square of the chord a; the square 

root of the remainder will be the height /. 

This gives a close approximation, but near 


a, 


noticed in one of your issues an illustration 


or plane, are used for straightening wire. 
This straightener is in regard to the number 


of rolls like one I lately designed for 
straightening .linch Bessemer steel wire, 
which proved to be a dismal failure. Now 


— 


want some information on the subject. 
Three rolls will bend the wire into a circle ; 
why will not 5 rolls do the same thing, only 
in a lesser degree? If this is not the case | 
have the wrong theory. Please give me some 
light on the subject, as well as your own 
opinion as to the even or odd number of 
rolls 1.—It may be stated at once that the 
straightening of the wire depends on the cor 
rect adjustment of therolls. If three rolls, 
one opposite the space between the other 
two, are properly adjusted for straightening, 
they will not bend the wire into a cirele, but 
will tend to straighten it, provided the wire 
is prevented from turning on its axis. The 
truth of this must be obvious from the fact 
that, when the rolls are placed too far apart, 
they will neither straighten nor bend the 
wire; but better results will be obtained with 
more than three rolls, and when two sets of 
rolls, 5in each, and one set in a plane per- 
pendicular to that of the other one, and a set 
of feed rolls are employed, the latter acting 
in conjunction with the straightening rolls, 
satisfactory results can be expected. The set 
of rolls to which you refer do straighten the 
wire; we have seen them doing it. Your 
failure was probably due to an incorrect ad- 
justment of rolls, and a feed not suitable for 
the purpose. The rolls are placed so as to 
bring those in one line opposite to the spaces 
between the rolls in the other line, and there- 
fore an odd number is required; an extra roll, 
+o as to make an even number, will be of no 
use. 


(297) J. P. A., San Antonio, Tex., writes: 
Kindly work the following problem for me, 
and give mea formula for working similar 
ones through the columns of your paper. A 
given tank holds 4,000 gallons, its height is 
8 feet, top diameter is one foot less than the 
bottom; what is the bottom diameter? A.— 
A gallon isequal to 0.1887 cubic foot, hence 
the 4,000 gallons will be equal to 4,000 x 
0.1387 = 5384.8, say 535 cubic feet. The 
problem now is to find the top and bottom 
diameter of a frustum of a cone whose height 
is 8 feet; volume, 535 cubic feet; the diame- 
ter of the lower base is to be one foot greater 
than that of the upper one. We shall first 
find the diameter of the upper base, which 
can be found by the following formula: 


ry 
oe | & 
0 o or 083 + .9, (a) 


in which @ denotes the upper diameter in 
feet, 7 the volume in cubic feet, and / the 
height in feet. Substituting for the symbols 
their values, we have 


/ 535 
V i854 xX 8 


feet for the upper diameter, and 8.72 + 1 = 
9.72 feet for the lower diameter. This formu 
la applies only to a right circular conical 
frustum with a difference of one foot between 
the diameters of the bases. In order to ena- 
ble you to modify this formula so as to make 
it applicable for any other difference between 
the diameters of the bases, we shall indicate 
the method by which formula (@) has been 
obtained. The rule for finding the volume 
of a frustum of a cone is as follows: Add to- 
gether the squares of the two diameters and 
the product of the two diameters; multiply 
this sum by one-third of the perpendicular 
height, and by .7854; this last product will 
be the volume of the frustum, To express 
this rule in symbols, let ¢ denote the volume, 
d the diameter of the upper base, D the di- 
ameter of the lower base, and / the height of 
the frustum; we then have: 
(pi+a + Dx dt xh Ma = eo. (© 
Now to apply this to the example we shall 


d= 


é= 


.083 + .5 = 8.72 


take the diameter of the lower base to be 
equal tod 4 hence formula (4) will be 
come: 
l(d + 1) 34 @* + (d +1) X ais x h 
7854 v, (¢) 
The square of d + 1 ot 2a 
hence we have: 
(7? + 2d+1+ d* + d? 4 d) 4 x h 
7854 = ov. (d) 
which reduces to 
(8d? +3d-4 1) 4 i hx .7854 =o; 


dividing this equation by 38, ye tri wnsposing, 
we have: 

(d? + d) —_ = $; 
h xX .7854 
bringing the first member of this equation to 
a perfect square, we have: 


, 


d*§+d4 = —++-4 : 
h *& 7854 ‘i 
hence 
/ . 
d + V : -s a 
Yo .T854 . 


therefore 


d - / v 
V hX .7854 - f 


or using decimals we have 


d 


/ es O88 + 5 
h xX .7854 


as given in formula (a.) Of course to 





of a machine in which 10 rolls, 5 in each set 








know of a 
satisfied with 


is necessary, and we do _ not 
simpler way, unless you are 
a close approximation, which may be ob- 
tained as follows: Divide the volume by 
the height, which gives an area nearly equal 


to that midway between the bases of the 

: vn 535 oa ae ‘ 

frustum. Thus," = 66.875 square feet; 
XS 


the corresponding diameter is nearly 9 feet 3 
inches; adding 6 inches to this gives us 9 feet 
9 inches for the diameter of the lower base, 
and 8 feet 9 inches for the diameter of the 
upper base. 
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Grant Gear Wheels, Gear Cutting, page 20, 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Forming Lathes, Mer. Mach.T Meriden, Ct. 
A. D. Pentz, Consulting. Elizabeth, N. J. 
Tool Holder: Armstrong Bros, Tool Co., 
‘Bradley’s Power Hammers, the best in the 
world.”? 20 sizes. Bradley & Co., Syracuse, N.Y. 
Drop Presses, Punches and Shear>. Williams, 
White & Co., Moline, Il, manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles Heber Wells, 8 Spruce St., New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St.,N.Y. 
S. A. Smith, 23 8S. Canal St., Chicago, Ill., is agent 
for Holbrook’s new loaded rawhide mallets. 
Automatic Gear Cutters. Best in the market. 
Superior Machine Works, 106 Canal St., Cleve’d, O. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc 
For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., cor. 
Canal and Washington Sts., Chicago, TL. 
Patterson, Gottfried & Hunter, Limited, 146-150 
Centre st., New York, are putting on the market 
a new alarm speed indicator. Send for circulars. 


ool Co., 
Tools. 


Chicago. 


We have special facilities for the cheap manufac 


ture of medium weight machinery; write us for 
prices. Kollmyer & Talbot, Keokuk, Ia 
S. W. Card & Co., Mansfield, Mass., are putting 


on the market a new line of stocks and dies, with 
their patent adjustable dies and guide. S. A. Smith, 
23S. Canal Street, Chicago, Ill, Western Agent. 


25" [ se Only Drill Press built on 
32” | ‘Ko-rekt’ principles, 
37’) Evenif they come from Jerse y. 
42"’ | Gould & Eberhardt, New Ark, N. 
Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent Legislation. 
**Modern Machine Shop ? 
Rose wanted for cash, or in exchange for other 
mechanical or electrical books; send for our eat. 
Y. W. Henley & Co., 150 Nassau St., N. Y. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and e quip- 
ment well adapted for He avy Steamship Repairs. 


Practice,” by Joshua 


‘Binders’? for the AMERICAN MACHINIST. Two 
styles—the “* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

‘New Handy,” mailed at 50c. each. The former 
has stiff board cove rs, While the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 


——_ +e ——_— 
An Old Machine. 


By. W. H. Boorn, 

We are apt to conclude that the 
gradually but 
onwardly progressive from ancient to modern 


progress 


of mechanical arts has been 


times, but a little reflection seems to contra- 
dict this. 
When Johnson wrote his celebrated dic- 


tionary, which was published about 1754, 
he did not always trouble himself to give to 


a word its correct etymological definition, 
extent we 
the 


customs and opinions of the time. 


and to a considerable can glean 


from its pages some idea of manners, 
For ex 
hateful tax 


a definition true enough, 


ample, ‘‘excise”’ is defined as a ‘‘ 
upon commodities, 
no doubt, as regards the opinions held of the 
tax 


cient or What we should now expect from a 


(especially in Boston), but scarcely sufti- 
lexicographer. 

to the 
Mechanick”’ as ‘‘a 


Similarly, and what is more point 


with us, Johnson defines ‘* 


low, mean fellow,” and this undoubtedly does 


express the current opinion of the time. 





deduce this rule a algebra 


knowledge of 


Mechanics were looked down upon most 
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thoroughly, and in this Johnsonian definition 
we appear to get a glimpse of the very low 
estate to which the mechanical arts had fall- 
en in this country between the time of the 
great Newton and the improvement of the 
steam engine by Watt. This neglect of use- 
ful arts seems to be the characteristic of the 
whole Georgian period, which does not con 
trast 
under the Stuarts, we find the art of dialing 
much studied and logarithms were invented. 


well with previous ages, when, even 


I have read somewhere that about the year 
1641 the first pendulum clock was made, and 
in England, too, but more recent knowledge 
Through the busi- 
ness stoppage of Easter I have been staying 


throws a doubt on this. 


away, and I went to the most out-of-the-way 
place I could think of. True it is only about 
seventy miles from London and the railroad 
Tell an 
Southeastern and he 
once it is the worst line in the 
Anyhow it took from 12.40 to 4.20 
bad the 
It is all right, how 
Three of us 


goes past it, but such a railroad !!! 
Englishman it is the 
knows at 
country. 
to get there, and this is not for 
Southeastern Railway. 
ever, When you do get there. 
had the town of Rye to ourselves. At 
time it was a seaport, one of Cinque ports to 


one 


whom the provision of England’s naval de- 
fense was intrusted, and the town stands on 
a rock rising nearly perpendicularly out of 
the sea; that is it did do, but the sea has re- 
tired about two miles away, and now Rye 
rock stands in the middle of fields, and ex 
cept from habit there is really no reason but 
pure inertia why it need continue to exist. 
It isa curious place, anyhow, and to use the 
American friend, 
There was one item in it, 
Right 
upon the peak of the rock stands the church. 


expression of an looks 
“blamed old.” 


however, of great mechanical interest. 


This, too, must have become accustomed to 
its situation, for portions of it have been 
there from 1199. A steep street leads up to 
it, and as I climbed up this I could see right 
into the church through the window over the 
door, and I saw something about a foot in 
diameter swingiag to and fro about a yard 
or more, and so I went and investigated, and 
the object proved to be the bob of an im- 
This belongs to a clock 
which is placed in the tower, and there is a 


mense pendulum. 


slot in the ceiling through which is swung the 
pendulum, and as this latter is eighteen feet in 
length it comes well through the floor of the 
clock chamber and swings right down in the 
church where it can be seen by parson and 
people, and you can hear the tick all over the 
building. The clock, I was told, is the oldest 
going in England, and is said to have been 
taken from one of the Spanish ships (which 
in 1588 came this way to make us all into 
Spaniards, but changed their minds), and 
Queen Elizabeth is credited with having pre 
sented it to the town, 

You may gét access to the clock tower by 
finding the clockmaker, near the old Land 


gate, who has the winding up to do. He 
will send his boy up with you. The first 


curious detail is that there is no key to wind 
up the going weights, but instead there is a 
hand-wheel about twenty inches in diameter 
attached to the rope barrel, and this wheel is 
just pulled round by hand. The same ar- 
rangement also obtains with the mechanism 
which strikes the quarters, but for the hour 
bell there is a handle to wind up with. 

The clock wheels are some of brass and 
some of iron, and the pinions are of the pin 
style, consisting of a couple of disks, between 
which round pins form the teeth—lanterns, 
believe they are termed, the teeth being 
(Fig. 1.) 

The escapement is almost identical with 


— 


‘rungs. 


that of the cheap clocks of to-day, whilst the 
striking gear is of the notched plate variety, 
practically the same as used in all clocks to 
day which have not the ‘* Snail” motion. 
The framing is of bars, light and of skele- 
ton form, but sufficient, and, as a machine, 
there was little wanting, and it surprised me 
to find how very small is the advance since 
If its 
origin be as stated then it is over 300 years 


the time when this clock was made. 


old—has been going, in fact, ever since the 
State of Virginia was founded by Sir Walter 
Raleigh and those closely following him, and 





no reason why, with reasonable care, it should 
not run another period equally as long. 

In certain the earliest inventor 
seems to have adopted that plan of construc- 


machines 


tion upon which no improvement has been 
found possible. 

Watt left the steam engine as he found it, 
except that he added the air-pump and sepa- 
rate condenser, but the cylinder and piston 


day. 

Arkwright’s spinning frame remained iden- 
tical for years, and its modern substitute, the 
frame, the wasteful 
principle of frictional retardation, and Cromp- 
ton’s mule is still unchanged. The old Rye 
clock is but another instance of how, for 
certain ends, there is one successful means 
to be adopted, for it has practically the 
arrangements and parts to be seen in the 
thousands of clocks made daily in Connecti- 
cut. Rye lies so much out of the beaten 
track that I fear it is found by few if any 
Americans, and Englishman in a 
thousand has ever been there indeed, expect 
their acquaintance is much closer with the 
American product of the name. 

As I write, the AMERICAN MACHINIST ar- 
rives, with Prof. Sweet’s communication on 


ring embodies same 


not an 








Fig. 1. 


There is an item of which Ameri- 
cans have little to say, and yet which to me 
appeared to be more than anything a point 
I refer 
to the elevators for use in large office build- 
ings and also to the buildings themselves. 
There is nothing on this side which ap- 
proaches the large buildings of New York 
for convenience or arrangements generally. 


boasting. 


in which they were entitled to boast. 


I mean such buildings as 15 Broadway and 
others similar, containing several elevators 
and a sufficient number of offices to reduce 
the elevator cost to a small amount per office. 

We have possibly larger buildings—one 
for example known as the Rabbit Warren, 
with entrances in several streets and so ever 
lastingly complicated internally that you can 
never tell upon which street you will emerge 
I don’t 
know my way about that building yet, and I 


when you have found your way out. 


don’t mean to make any special effort to 
learn it. There are several of the perpetual 
motion elevators in this building which are 
like a continuous dredger bucket chain— 
never stop, but run slow cnough to allow you 
to mount and dismount at any floor, but they 
are awfully slow. 

The Otis Company and some English 
makers are now putting in quite a number 
of elevators in the center of the staircase 
wells of some buildings, but generally this is 
yet I never heard an 
American raise his voice in praise of the 


a deficiency, and 


superior arrangements on his side, though I 
have heard him speak eulogistically of such 
things as baggage checks and express com- 
panies, in which I, as an Englishman, take 
no stock whatever, for I find the English 
system of baggage arrangements better and 
cheaper; but I do miss the elevators for office 
buildings, and think I may say that the 
space saved by a reduction of staircases and 
generally by massing many offices together 
would easily pay for the elevators; nor in 
this direction can I see anything whatever in 
climatic differences or otherwise to account 
for the difference of practice. Possibly it 
may be a question of ground landlords, So 
many other differences of practice—the above 
baggage check for instance, are caused by 
external influences, as distance, etec., that 
they are easily explained. I would conclude 
by saying that Prof. Sweet might almost 
have made an exception of his engine when 
he referred to better work being done else- 
where. 

As regards giving away catalogues, prob- 
ably most of those who write on plain paper 





though there are evidences of wear there is 


are the paid servants of business tirms, who 


are the same, and have remained so to this | 





desire naturally to possess their own books of 
reference and naturally do not wish the cata- 
logue to be forwarded to the firm, as in many 
cases it would be probably pitched into the 
basket almost unopened or would be other- 
wise appropriated before it filtered through 
to the drawing office. Four years ago a New 
York man gave me a catalogue, and I had 
occasion to use it for the first time recently, 
with the result, probably, that he will receive 
an order before long that he may be quite 
unable to trace to a casual acquaintance so 
long ago, but he was civil to me, and life is 
too short to reply to the list of questions 
some people will write should you send a 
post card for the catalogue. Doubtless many a 
good business transaction has commenced by 
a penciled inquiry on a card purchased 
from a nickel slot machine, and often good 
business results from some very funnily spelt 
inquiries. 
—--_—_ 6g o———— 


Marking Prices at Chicago. 


Somebody has ungoubtedly blundered in 
regard to granting to foreign exhibitors at 
the World’s Fair the privilege of marking 
their exhibits with tags, giving the price of 
the goods in the country where produced. 

At first it was given out that exhibitors 
would be allowed to so mark their goods, and 
British manufacturers had been persuaded to 
prepare exhibits with the distinct under- 
standing that such marking would be al- 
lowed. Afterwards it was announced that 
such marking would not be allowed, but 
that only the price at which the goods would 
be sold in Chicago would be permitted to 
appear. 

This would have been well enough, per- 
haps, if the Fair were to be considered 
strictly a Chicago show, but for a World’s 
Fair it was so palpably unreasonable and un- 
just that quite a storm was raised about it 
among foreign manufacturers preparing to 
exhibit, with the result that the decision has 
been again reversed, and exhibitors are now 
to be allowed to mark their goods with the 
home prices. 

Though the matter is now apparently set- 
tled right, the ‘‘ backing and filling ” on the 
subject will undoubtedly have some bad 
effect, and it is to be regretted that the first 
announcement was not adhered to. 

We cannot conceive what reasonable objec- 
tion anyone can possibly have to allowing 
any manufacturer to mark home prices upon 
his goods, to which a visitor from any other 
country can add transportation charges, tar- 
iff, if any, and other items, to arrive at the 
cost of the goods delivered to him. 
that would 
object to an honest marking of home prices 
upon exhibited goods take a very narrow 
view of the situation, and one which, if. it 
prevailed, would do no credit to American 
enterprise and love of justice or fair play. 

Nor can we see that American manufac- 
turers have anything to fear from such mark- 
ing. We know that in many lines of manu- 
facture American prices—quality of goods 
considered — will very favorably 
with those of English or other foreign manu- 


It seems to us those who 


compare 


facturers, and when our prices are found to 
be higher there should be some good reason 
satisfactory to us. It is not to be expected 
that prices of all goods will be cheaper in 
any one. country than in any other country. 
We know that there are many American 
manufacturers who are perfectly willing to 
compare prices with manufacturers of any 
other coun'ry for the same class and grade 
of goods. In other lines prices are undoubt- 
edly higher here ; that is to be expected, and 
there can be no advantage in an attempt to 
conceal the fact, as though it were something 
discreditable to us. 
——____~@>e———— 

A correspondent, who desires that his name 
shall not be divulged, writes us that he must 
abandon his business in a city not far from 
New York, because the water supplied for 
drinking purposes is so impure that he can- 
not use it for the purpose of his manufact- 
ure. There is no way that we know of 
whereby this manufacturer can better his 
condition except by moving away from the 





city he names, 




















The electric light plant at Austin, Minn., will 
enlarged. 

Richlands, Va., is talking of the erection of 
other iron-mill. 

A large railroad tool factory will be erected 
Mineola, Texas. 

A machine shop is to be established by the | 
Corbett Co., at Salem, Va. 

The Great Northern will build new shops nm 
St. Louis Park, Minneapolis. 

George White & Son’s machine ‘works at Lo: 
don, Ont., are being enlarged. 

A capital of $9,000 has been raised in Dexte: 
Me., for the new machine shop. 

The Blymer Machine Company has been orgar 
ized at Chicago ; capital, $50,000. 

S. F. Stephens will establish an iron foundry and 
machine shop at Greenwood, S. C. 

The pump works recently burned at East Su 
perior, Wis., will be rebuilt at once. 

The capacity of the Tupelo (Miss.) Foundry ani 
Machine Company will be increased. 

The Ohio Bicycle Company has been organized 
at Cincinnati, O., with a capital of $25,000. 

Taft, Burbank & Murdock are erecting a nev 
engine and boiler house at Proctorsville, Vt. 


The North Star Iron Works is busy removing it 
plant from Spring Valley, Minn., to Griffith, Ind. 

The Rider Engine Company will employ about 50 
new hands in the addition to its plant at Walden, 
N.Y. 


The Mann Edge Tool Company was recently in 
corporated, at Lewiston, Pa., with $75,000 capita! 
stock. 

The Fuel Economizer Company has been incor 
porated, in Matteawan, N. Y., with a capital of 
$50,000. 

The Graf Iron Melting and Manufacturing Co 
has been organized in East St. Louis, Mo.; capital 
$30,000. 

The Malleable Iron Works plant at West Troy 
N. Y., will comprise 11 buildings, to cost about 
$100,000. 

The Interstate Furnace and Machine Company 
at East St. Louis, Ill., has been capitalized at 
$100,000. 

The Vance Cotton-mills, Salisbury, N. C., has in 
creased its capital $25,000, and will put in new 
machinery. 

New machinery, for the manufacture of finer 
goods, will be placed in the Knoxville (Tenn.) 
Woolen-mills. 

The Maryland Brass Company, Baltimore, Md., 
is building an addition to its brass foundry and 
machine shops. 

T. Day & Co. have been organized at San Fran 
cisco, Cal., with capital of $300,000, to manufacture 
electrical fixtures. 

The Pierce & Miller Engineering Company, of 
New York, has been organized, to manufacture 
machinery and tools. 


A new addition is being built at the Central Oil 
Stove Works at Gardner, Mass., to be used as an 
engine and boiler room. 


It is stated that the Bridgeport Steel Works Com 
pany, of Chicago, contemplate the erection of a 
steel plant at Mobile, Ala. 


The Alexandria Foundry and Machine Shop, at 
Alexandria, La., will be greatly enlarged, and a 
number of machines put in. 

New machinery, for the manufacture of saw and 
grist-mills, will be placed in the Perkins Machinery 
Company’s plant at Atlanta, Ga. 

Warren Bros. are about to establish a factory at 
Searsmont, Me., for the building of steam launches 
and the manufacture of bicycles. 


It is stated that the works of the United States 
Rolling Stock Co., at Anniston, Ala., are to be 
started again in about thirty days. 

Owing to increasing business, the Ontario Iron 
Works Company, of Canandaigua, N. Y., will soon 
build a large addition to their shops. 

The Lehighton Car Spring Company, at Cumber 
land, Md , will begin the construction of a building 
at once, and will emplog nearly 100 men. 

Plans are about completed for the factory of the 
Jones Vestibule Car Company, at Denver, Col. 
The main building will be 900 feet in length. 

Wooley & Kenyon, of Anderson, Ind., intend to 
erect a large brass foundry beside their iron found 
ry, which will employ a large number of men. 

The Fales Foundry, on Sixth avenue, Troy, N 
Y., which had been closed for some time, has 
started again in full, employing nearly 100 men. 

The Maryland Brass Company, of Baltimore, Md.. 
has purchased additional ground, and will, in the 
fall, enlarge its brass foundry and machine shops. 


Engineers are drawing plans for a private water 
supply forthe Overman Wheel Co., of Chicopee, 
Mass., the cost of construction to be about $30,000. 


The White River Iron and Steel Company at 
Muncie, Ind., has put its 8-inch mill in operation 
double turn. A puddle-mill may be added to the 
plant. 
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The Cullen & Rhoderick Engineering Company 
has been incorporated, at Paterson, N. J., with 
$25,000 capital, to repair electric, horse and other 
railways. 


ie American Wrought-iron Casting Company 
been incorporated, at Newport. Ky.. to manu- 
The capital stock 


has 
facture aluminum metal goods. 


is $5 000. 


s stated that a large invon and steel plant will 
be established at Escanaba, Mich., by he Delta 
steel and Iron Manufacturing Company. The capi 
tal is $2,000,000. 

Montague & Lea Machine Tool Company, 
capital $100,000, has been chartered at Mounds- 


ville. W. Va., by W. L. Montague and others, of 
Baltimore, Md. 
The Eagle Emery and Corundum Wheel Com- 


pany of Chicago, has been formed. Louis Lloyd, 
August William Johnson and William H. Deitz are 
the interested persons. 

Work has commenced at Carlisle, Pa , on the new 
frog and switch works. The shops will be 30x100 
feet. and will be so planned that the capacity can 
be doubled at any time. 

The Combination Wrench and Tong yg: 
has been chartered at chevergegs Fla., by W. 
McClintock, W. F. Creary and J.S. Reese, wi a 
capit il stock of $5,090. 

Wm. Hardy and R. H. Pierson will erect a plant 
at Birmingham, Ala., for the manufacture of en- 
gines and other heavy machinery. The sum of 
$100,000 will be invested. 

The Delta Steel and Iron Manufacturing Co., of 
Chie has been formed, with capital stock of 
$1,000,000. L. Benjamin, Charles H. Park and E. M. 
Flint are the incorporators. 


ago, 


The Chattanooga (Tenn.) Car and Foundry Com- 
pany are preparing to engage extensively in the 
manufacture of passenger coaches, and are now 
increasing their capacity for that purpose. 

The South Chattanooga (Tenn.) Business Men’s 
Association is endeavoring to secure site tor the 
a power plant, to supply power to 
small manufacturing industries. 

The plant of the Midland Steel Company, at 
Muncie, Ind., is nearing completion, and it is 
hoped to start up in a few weeks with 350 men. 
Most of the machinery nowin place came from 
Pittsburgh. 


erection of 


The New York Electric Equipment Company has 
been organized in New York, to construct equip 
and install all kinds of plants for the production 
f electric currents for light, heat and power. 
( Capital, $20,000. 

The contract has been let for building new shops 
at Meridian, Miss., for the Queen & Crescent sys- 
tem, to replace those burned a few months ago. 
The new structure will be of brick, about 500 feet 
long, the cost being $50,000. 

Negotiations are now in progress for the removal 
of the Fort Payne (Ala.) Furnace to Harriman, 
Tenn. It is stated that the preliminaries will be 
completed in a week or ten days, and the removal 
of the plant will be commenced. 

©. J. Hubbell, of New York City, representing 
the Portable Electric Lamp and Power Company, 
is endeavoring to organize in Chattanooga, Tenn., 
a stock company, for the manufacture and sale of 
his concern’s electrical specialties. 

The Sulzer-Vogt Machine Co., Louisville, Ky., 
distribute a very fine catalogue relating to ele- 
vators. This company makes a large variety of 
these useful appliances, and their catalogue quite 
fully illustrates and describes them. 

The American Iron Company, at Connellsville, 
Ind., has made a contract for the erection in that 
place of a foundry, 40x80 feet, to be used for the 


manufacture of iron under a new process. Fuel 
gas under the Harris pateat will be usea. 
The Indiana Iron Company, of Muncie, Ind., have 


awarded the contracts for the erection of 
and bolt works. There will be three 


new nut 
main build- 


ings, each 254x50 feet, one to be built entirely of 
iron by the Indiana Bridge Works, and the other 
two of brick. 

On the 14th inst. the Chicago, Rock Island & 
Pacific let contracts for building new shops at 


Valley Junction, a suburb of Des Moines, Ia. The 
contracts call for an expenditure of $250,000, one- 
half to be expended this year. Minor car and re- 
pair shops on the system will be abandoned. 


B. F. Mahler, with the Lodge & Davis Machine 
Tool Co., Cincinnati, O., has issued a very neat 
pamphlet, representing tne consideration due the 
tool trade. Mr. Mahler is salesman for the com 
pany named above,and he has prepared a cata- 


logue of interest to manufacturers and others. 


lhe Westinghouse Machine Co., of Pittsburgh, is 
building a new brick addition, 50x265 feet, to the 
bling and erecting shop. The new building 
Will displace the old erecting shop, which was 30x 
%65 feet. It will be lighted by means of 3,000 square 
feet of skylight and will be equipped with two 10- 
ton power cranes, 


lhe Tampa (Fla.) Street Railway and Power 
Company, a newly organized concern, has pur- 
Chased the Tampa Electric Company's electric 
ight plant, and will erect an entire new plant. 


hew company has a capital stock of $1,000,000. 
Ahern is president, and J. R. Rutter, of Phila 
phia, is vice-president. 


J. 


lhe contractors say that the extensive shops of 
the Norfolk & Western road going up at 


U's Point, near Norfolk, Va., will be 


Lam 
fully com 


pleted within five weeks. The machine shops are 
80x100 feet, the repair shop 75x380 feet, and the 
dwellings for the workmen are rapidly going up, 
and will be occupied as soon as completed. 

The M. A. Sweeney Company has been incor- 
porated, at Jeffersonville, Ind , capital, $100,000, to 
carry on and op rate the foundry, machine, archi- 
tectural and boiler business, and build and con- 
struct steamboats and other water crafts, of wood, 
iron or steel; incorporators, Michael A Sweeney, 
James W. Sweeney and Patrick H. Sweeney. 

Charles Churchill & Co., Limited, London and Bir- 
mingham, England, have issued a very fine cata- 
logue of American machinery and tools sold by 
them This is a remarkably enterprising firm, who 
keep in stock a great variety of machine tools and 
appliances made in this country, and their cata- 
logue will be of interest to users of such tools. 

The Berlin Iron Bridge Company, 
Conn, is building a new machine shop for the 
Solvay Process Company, at Syracuse, N. Y. The 
building will be 50 feet wide by 300 feet long, and 
three stories high. The side walls will be of iron 
and brick (combination cous ruction) with iron 
floors and iron roof covered with the Berlin Com 
pany’s patent anti-condensation roofing. 


of East Berlin. 


In reply toan inquiry in 
lows: ‘A correspondent 
who makes, for sale, 


a recent issue, as fol- 
is desirous of knowing 
the material fibroid used for 
making small gears,”’ the Vulcanized Fiber Co , 14 
Dey street, New York, sends us its cata'ogue. 
which appears to contain the information our cor 
respondent is looking for. This * fiber’ is used 
for a great variety of purposes, many of which are 
set forth in the catalogue 
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ts’ Supplies and Tron. 





New York, July 9, 1892 
—We quote Standard North 
ern brands, No. 1 Foundry. $15 to $1550; No. 2, 
$14 to $1450; Gray Forge, $13 to @14 Southern 
brands of good quality are obtainable at $14.25 to 
$15 for No. 1 Foundry: $13. 50 to $14 for No. 2: 
and $12.75 to $13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; 
for Eglington. 

Antimony The market is easy. 

We quote Hallett’s, 1034c. to Ie ; ‘ 
to 1444c ; and L. X. 121 6c. to 125¢¢ 

Copper—Tbe as is weak. Lake Copper can 
be had at 11.45c. to 11.50¢. Car load lots are quoted 
at 11.60¢. Casting Copper is held at 103c. to 1144¢ 

Lead— The Saenes is firmer, with sales of! 50 tons 
reported at 4.25¢e. Car load lots are held at 4.27«ce. 


to 4.30c. 
Lard Oil—The market is quoted at 59c. for Prime 
City. Western on spot is quoted at 58e. 

Spelter—It isclaimed th t the market is firm at 
4.80c. to 4.85¢., but no business is reported. Bids, 
4.75¢. 

Tin—The market is 
21.20c. to 21.25c. 


+* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser 
tion. Seven words make a line, and the address aa 
desired to sneer should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 


Tron—American Pig 


and $20.25 


Cookson’s, 11e. 


easy. Spot is quoted at 





Foreman pattern maker wishes to change posi- 
tion; 10 years’ exp. Pattern, care Am. MACHINIST, 
Wanted—Situation as a first-class tool maker. 
Address ** C,”? Quarryville, Conn. 
A technical graduate, with shop and drawing 
room exp , wants situation. S., care AM. MACHINIST, 
A manof good theoretical attainments and ex- 
tensive machine shop practice desires situation as 
foreman. S. W., AMERICAN MACHINIST. 
Wanted—Position, by a first-class 
draftsman. exp'd in air compressors stationary 
and matine engines. Box 27, AM. MACHINIST. 
Wanted—Machinist (German) with 5 years’ shop 
and 2 years’ technical education, good draftsman, 
desires position. H.M., AMERICAN MACHINIST. 
Wanted—A draftsman. One who can draw well 
in perspective and shade effectively. Ist-class 
opening for a good man. A. Mugford, Hartford, Ct. 


mechanical 


Wanted—Foreman for foundry employing 20 
men, making steam pumps and light castings. 
Address Foundry Foreman, care AM. MACHINIST, 


Wanted—Position as superintendent or machinist 
foreman, by an energetic man with large and 
varied experience, both asa practical workman and 
manager; mean business. * A,’’ AM. MACHINIST, 

Wanted —Situation as superintendent or foreman 
of toundry; 15 years’ experience on marine and 
heavy castings of every description ; best of refer 


ences given. Address Box 25, Am. MACHINIST. 
Wanted—Five first class lathe hands, and five 
floor or vise hands. Wages $2.25 to $2.75 per 
day; steady work. Sioux City Engine Works, 
Sioux City, lowa. 
Wanted—First-class man, who has had long ex 


perience in Corliss engine building: must be first 
class draftsman and inspector,and able to figure 


on compound condensing plants. Address, giving 
exp., ref., and salary desired, Box 28, Am. MAcH. 


Wanted—Situation as foreman in boiler shop, by 
one who has had 25 years’ experience as proprietor 
and foreman; for last 12 years have made chemical 
pulp boilers a specialty; first-class references. 
Address Box 30, AMERICAN MACHINIST. 


Wanted—A foreman for our hardware dep’t, who 
has had a gen’! exp. in the mfr, of builders’ hard 
ware, or similar business; he mustbe a Ist-class man 
in every respect, and competent to manage men; 
write, stating particulars: correspondence confiden- 
tial. Van Wagoner & Williams Co., Cleveland, O 


Wanted—At Sibley College, Cornell University, 
Ithaca, N. Y., several good workmen as instructors 
in the various shops; should be about 30, studious, 
skillful, interested in their work, and appreciative 
of the opportunities offered in residence at a great 
university: pay moderate, but positions otherwise 
attractive to the right men. Address the Director 


Wanted—A situation as superintendent; have had 
1 years’ experience on typewriter, first as foreman, 
and later as superintendent; previous experience 
has been on sewing machine, machine tools and 
watch tools; or would design and construct a type- 
writer or other light machinery for the market; 
age, 38: reference. Address Box 29, AMERICAN MA 





CHINIST 


Wanted—A first-class experienced jig and special 
tool maker; one thoroughly acquainted with Cor 
liss engine work, who has had experience in get- 
ting up jigs,and special devices for insuring uni 
formity and accuracy in the work. and reducing 
the cost; a good job fora strictly first-class man; 
none other need apply. Send references, age, and 
experience in the work, with wages expected, 
Sioux City Engine Works, Sioux City, Ia. 


Wanted —A situation, by a thoroughly practical 
maclinist and draftsman, 35 years of age: experi- 
enced in the design and construction of compound, 
marine and stationary engines, and mill machinery, 
well up on valve motion, and the use of the indi. 
cator; familiar with modern work and methods, 
possessed of good mechanical judgment, and ac 
customed to handling men; would not le to 
traveling part of the ‘time. Address Y. Z., care 
AMERICAN MACHINIST. 


draftsman, who 
and who is qualified to 
a young man from 25 to 28 
Address E, Room 18, Coal 


Wanted—A young mechanical 
has had shop experience, 
write about mechanics; 
years of age preferred. 
Exchange, Scranton, Pa. 





+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Sorwarded, 


Wall Drills complete, $25. S. M. York, Clev'’d, O 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 

Cheap 2d-hd lathes & planers. S. M.York,Clev’d, O. 
Am. Tool Wks,Clev,O. 





Presses,Wire Form’g Mchy. 





PURE 
FEED-WATER 


= Steam Boilers. 


THE BUNNELL 
FILTER AND PROCESS 


Furnishes Steam Boilers with 


water that is absolutely freed 
from all scale producing sub- 
stances. 


Guaranteed or no sale. 
BrapLey & Company, 


SYRACUSE, N. Y. 
















FEL TUB BE 
WELDLESS 
TEE * COLD DRAWN 


JohnS.Leng’s Son & Co. NewYork. 


Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete plants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns. Models. 
Inventions perfected. Estimates furnished. Cor- 
respondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY eo St., 


BROOKLYN, N. Y. 


ACHINER 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
AMERICAN AND FOREIGN PATENTS. 


We refer to well-known men and establishments in 
the machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


(Registered Engh Patent Agent, according to Act 
f Parliament.) 


F. W. BARKER’S PATENT AGENCY, 


THE BENNETT BUILDING, 93-99 NASSAU ST., NY. 
Monument Chambers, King William St., London, B. C., England. 


FRISBIE FRICTION 
PULLEYS CLUTCHES. 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 

















ENGINE RUNNERS’ CATECHISM. 


(A Sequel to Steam Engine Catechism.) 

By ROBT. GRIMSHAW, M. E. 

18mo, Cloth, $2.00, 

JOHN WILEY & 
NEW YORK. 


COMP Tome TER, 


Figures any and all kinds 

of Examples. Operated by 

keys. SAVES 60 PER CENT. OF 

TIME. INSURES ACCURACY, 

Needed in every counting-room 
Entire relief from mental strain. 
Why don’t you get one! Send fo. 
Circular, 


SONS, 





2 
Mn 


AN FELT & TARRANT MFG. CO., 





i 52 Illinois St., Chicago. 
—_ 


TOOLS FOR QUICK DELIVERY. 


Radial Drills 52 in 





and 80in. Engine Lathes 16 in. by 6 ft., 


18 in. by 6 tt. 20 in. by & ft. 21 in. by 10 ft and l2tt. Pulley 
Lathes 26 in. 36in, 60in. Ohio Machine Tool Wks., Cin.,O 
WM. LODGE, President. 





THE STANDARD REVOLUTIONS COUNTER, 


PROVIDENCH, R- I. 





Registers 2.000 
Revolutions, 





Bowsher’s BALANCING 


WAY 


FOR BENCH AND FLOOR USE, 3 SIZES AND STYLES, 


\ new idea. A time saver. A tool to take the place of 
he devices in present use for balancing pulleys, armatures, 
‘atter heads and rotary parts of machinery in general 
Ways are chilled and ground. Substantial, accurate, cheap. 
send for ¢ ry ular 


. P. BOWSHER, South Bend, Ind. 








BRASS-WORKING " TOsts. 







BARDONS 
& OLIVER 


Cleveland, 


—_ 





PRICES on APPLICATION 





——— MACHINERY. 


SCREW MACHINES. 


VANDERBEEK’S 
NEW COUNTERSHAFTS. 


NEW CONSTRUCTION, 
NEW FRICTION AND SELF-OILING 
THROUGHOUT, 


THE STATES MACHINE CO., 
HARTFORD, CONN. 











BORING «xo TURNING MILLS 


COMBININC EVERY 


14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


IMPROVEMENT. 





FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 





87 Maiden Lane, NEW YORK. 





ASBESTOS CEMENT FELTING. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


H.W. JOHNS MANUFACTURING 6O., 














87 MAIDEN LANE, 
’ NEW YORK, 
GHUDASO, PHLADELAMA,> Lomuem, 
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+ MISCELLANEOUS WANTS | 


Advertisements will be inserted under this head at 
85 cents per iine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 

jest Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Engines, special and gen. mach’y designed; ideas 
developed. A. W. Jacobi, 136 Liberty St., N. Y 

Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 


Catalogue for stamp. E. ©. Chase, Newark, N. J. 


Stolpe’s Universal Punch is new and the best: 
write for circular. Stolpe, 154 W. 27th St., N. Y. 

Design & superintendence of mach’y. Drawings, 
etc., made. Claud Mantle, 598 E. 134th St., N. Y. 

George D. Slade, dealer in molding sand of all 


> 


grades, Waterford, N. Y. 





Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 
** Manufacturers,” Rockford, Ll. 


Wanted—Hardware specialties to build. Send 25 
cents for ** Eureka Knife and Shears Sharpener.’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 


For Sale—A new 10-ton Aveling & Porter Steam 
Road Roller; been used but two months. James F. 
Leahy, 59 John street, Utica, N. Y 


Bound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MACHINIST, 203 Broadway, New York. 


I have several valuable improvements thorough- 
ly tested in the metal line, embodied in two U.S. 
patents for sale for cash or on royalty. Address 
Box 23, AMER. MACHINIST. * 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI- 
CAN MACHINIST PUBLISHING CoMPANY, 203 Broad- 
way, New York. 





Machine Tools in Stock. 


ENCINE LATHES. 


82 in. swing, 34 ft. bed. Whittier 

78 do 9 ft. between centers Sellere 

38 do 17 ft. bed. New Fifield 

7 do |(16 dodo = 

2 Cy) 6 o tC) 

24 do 12 do do _. Fifield 

24 do 12 do do Fitchburg 

24 do 12 do do Flather 

22 do 10 do New Pattern Fifield 

22 do 12 do do do 

22 do 12 do New Blaisdell 

22 do 8 do do Flather 

22 do 10 do do do 

20 do 8 do do do 

20 do 10 do do do 

18 do 8 do do do 

18 do 10 do do do 

18 do 8 do do Blaisdell 
18 do 16 do do _, ao 

16 do 6 do do Flather 

16 do 6 do do Blaisdell 

15 do 6 do do Flather 

14 do 6 do do do 

14 do 6 do do Blaisdell 
2 do 6 do do do 

PLANERS. 

42 in. wide, 42 in. high, 12 ft. long, 2 heads Gleason 

86 do 36 do 8 do Pease 

80 do 80 do 8 do do 

80 do 30 do 8 do Whitcomb 

80 do 80 do % do Flather 

26 do 26 do 6 do do 

24 do 24 do 6 do do 

24 do 24 do 6 do Whitcomb 

22 do 22 do 5 do do 

22 do 22 do 6 do Flather 

SHAPERS. 

12, 16, 20 and 24 inch stroke Eberhardt 

15 and 24 inch stroke Hendey 

82 inch stroke with key-seating attach. Walcott 

UPRICHT DRILLS. 

20, 21, 25, 28, 30 and 36 inch swing Prentice 

20, 23, 25, 28 and 34 inch swing Blaisdell 

60 inch swing Radial Drill Baush 


HILL, CLARKE & CO., 


156 OLIVER S8T., BOSTON, MASS, 


PLAIN and 
UNIVERSAL 


ILLING 
AGHINES 


of approved de 
sign and high 
grade workman- 
ship. 

KEMPSMITH 
MACHINE TOOL CO.,, 
Milwaukee, Wis. 











Second Hand and New Machinery 


ON HAND. 


10 ft.x10 ft.x16 ft. Planer. 1 Head. 

72 ft.x48 ft.x21 ft. do 3 Heads, Detrick & Harvey, new. 
62 in.x48 in.x17 ft. do 1 do a 
‘4 in. x42 in x2446 ft. do 2 do 

46 in.x33 in.x30 ft. do 2 do 

42in.x42in.x &8ft. do 1 do 

39 in. x36 in.x12ft. do 1 do 

30 in, x30 in.x7 & 8 ft.do 1 do 

26 in. x26 in. x6 ft. do 1 do 

25 in. x24 in.x6 ft. do 1 do 

22in.x2lin.x5ft. do 1 


96 in. Raisin 
50 in. x30 ft 


do 
Blocks to 13 ft.x26 ft. Bed Engine Lathe, 
sed Triple Geared. New do 


do 


48 in.x22 ft. do do do do 
42in.x17 ft. do Al do do 
32 in.x12, 14, 16, 18 ft. Bed. New do do 
28 in.x12, 14, 16, 18 ft. do do do do 
21 in.x10, 12 ft. do do do do 
20in.x 74 & 8 ft. do 2d Hand do do 
IS in.x 6,7 & 8 ft, do New & do do do 
17 in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
lbin.x 6&8 ft. do do do do do 
14 in.x 6 ft. do do do do do 


2,000 lb, Bement Steam Hammer. 
Car Axle Lathe Bement. 

9 & 12in. Stroke Slotters. 

15, 16, 18, 25 in. Crank Shapers. 
20, 24, 26 & 30 in. Geared Shapers, 
20, 22 24, 28, 30 & 36 in. Drills. 
Bolt Cutters. 


GEO. PLACE MACHINE CO., 


120 BROADWAY NEW YORK. 





SPECIAL INDUCEMENTS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES, 
118 in.x8 ft. Worcester, Kod Feed, Plain Kest. 
116 in x6 ft. Hattield, Rise and Fall Rest, H.S 
1 15 in.x6 ft. Blaisdell, Rise and Fall Rest, Chuck 
and Tools Al ¢ :ndition. 
1 15 in.x6 ft. Windsor Elevating Rest, 2 Chucks. Good as new. 
PLANERS. 
1 22 in.x22 in.x5 ft. N. Y.S E. Co. 
1 22 in.x22 in.x5 ft. Whitcomb. 
DRILLS. 
120in. Wheel Feed, Quick Keturn. 
1 No. 2, 3-Spindle Garvin Elevating Table. 
1 No. 4, 6-Spindle Garvin va = 
14Spindle Pratt & Whitney “ " 
These Drills are in Al Condition, 
MISCELLANEOUS. 
2 Jones & Lamson’s small Screw Machine, wire 


Good order. 
Good as new. 


Al condition. 
Good as new. 


Good order. 


Al condition. 
Good us new. 
Al condition. 
Good as new, 


1 Brown & Sharpe No. 2 Screw Machine, W. F. 
1 Jones & Lamson No. 2 Turret Lathe 
2 No.1 Garvin, W. F. Screw Machines, 
1 Brown & Sharpe Plain Miller, No. 2. 
1 No. 2 Garvin oF a 
1 Brown & Sharpe Surface Grinder. 
Power Presses, Screw Slotters and Tapping Machines. 
Write for list of 400 new and second-hand machines 
ready for delivery. 


THE GARVIN MACHINE COMPANY, 


LAIGHT AND CANAL STS., NEw YORK. 


Al condition, 









FOR 


TOOLS, ° 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manutactory, SHEFFIELD, ENG. 
Chief Am. office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LD. 


BRASS AND BRONZE CASTINGS 


& SPECIALTY. 
By a molder of 50 years experience. Castings guaranteed 
true to pattern. Get my prices. 
GEORGE HIBSCH, 4 1-2 Plain St., Albany, N. Y. 


TO LET. 


The Engine Works at Newburgh, N. Y., at 
pees occupied by Wm. Wright, is offered to let 
rom May Ist, 1892. 
The Property consists of 


MACHINE SHOP, FOUNDRY, BOILER. 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


Pat. KEY-SEAT SETTING GAUGE 


pole UNIVERSAL SCREW-CUTTING CENTER 
ywryneaco |WIST DRILL GAUG 
FineMachinists tools. EE, BOSTON, Mass. Send for LIS 






































TO OBTAIN AN ACCURATE CARD WITH AN 
INDICATOR 


It is necessary to use a perfect method of reducing the 
motion. This isdone by using our 














b EASES SIR ssi es 


ALUMINUM REDUCING WHEEL 
Lightest and only Perfect motion made. For circularsand 
prices address WEBSTER & PERKS TOOL CO., 
Cor. Spring & Monroe Sts., Springfield, Ohio, U. 8. A. 





WHEELER CONDENSER 


| 
eT 


> | 
wi TH AIR & CIR 


CULATING PUMP 
ree 





AND ENGINEERING CO. 


92 & 94 Liberty Street, New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


ALSO SUCCESSORS TO THE 


Colwell Iron Works. 


1 Machinery for Sugar Plantations and Refiner: 

ies. Vacuum Pans, Double and Triple Effects, 
&c. Blowing Engines for Blast Furnaces. tron 
. and Brass Castings for the Trade. Heavy Ma: 
chinery a Specialty. 











THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


m HAVE YOU TRIED 
SA 


y Reducing the cost of getting out work by using 








<UX 
PitTsBuRGH. better STEEL for your Tools ? 
ica tom. We can be of service to you in this direction. 





Improved Screw Cutting 


Foot and Power LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. = 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’l Agents, “i "0 


SOMETHING NEW.—GALLOWAY’S LIGHTNING DIE STOCK FOR PIPE. 


= and 
DURABLE. 


GREENFIELD, MASs. 
SEND FOR NEW CATALOGUE. 


; SEBASTIAN LATHE CO. 


43 & 45 Central Ave., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


R. MUSHETS 








LOL LAT el 


° 
Ss) 


Manufactured ty WHTEY & RUSSELL MEG. CO. 











Valuable Features. 
CATALOGUE FREE. | 











How to get the best results with ‘*R. MUSHEKT’S SPECIAL 
STEEL.” Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known steei 
This will make the first cost of ‘‘ Mushet’s”’ look ins:gnificant 


B. M. JONES & Co., 


SPECIAL Sole Representatives in the United States. 
AND STEELS 11 & 13 Oliver St., BOSTON, MASS. 
TITANIC. t 143 Liberty St., NEW YORK. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
LJ. WILKINSON &60 


Box 3600. 


BOSTON, MASS. 


SEND FOR CIRCULAR. 


THE TOWNSEND FOUNDRY 4%» MACHINE SHOP 


Machinery and Machinery RUFUS K, TOWNSEND, Prop. WE ARE FULLY EQUIPPED 











Castings TO BUILD 
or att Kinps. ALBANY, N.Y.  ticht ano Heavy 
PATTERN MAKING SPECIAL MACHINERY, 


AND WOULD BE PLEASED TO 
FURNISH ESTIMATES. 


FOR SALE. WHOLLY OR IN PART. 


1 36 in. Swing Lathe, 24 6-12 ft. bed. New Haven Mfg. (0 
26in. “ = 25\4 ft. - David W. I i 


And Job Work Desired. 


Fe 


Send for Gear Catalogue. 


TLATH 


REW CUTTING 





S 2in, “ “« 8 ft. 0 David W. } 

(O. 1 AR in, ‘ * 8% ft. 4 F. E. Reed & (0. 

[RCV 17in. “ Speed Lathe, 8 ft. bed. David W. Pond 

r pcraty Lucien W. Pond 


$0 in. B. G. & P. F. Drill Press. 
31 in. x 30 in. x6 ft. Planer. 

16 in. Steptoe Shaper. We 
Wm Sellers & Co. Twist Drill Grinder, \4 in. to2in.inelusi 
Schlencker Rev. Die Bolt Cutter, 3-8 in. to 1} in. 
Surface Emery Grinder 

2 Harrington Hoists, 1 and 1 tons. : 
Twist Drills, 3 in. to 2in inclusive. : Good 
1 Complete Foundry Equipment, Crane, Cupola, Flasks, ! 
ley, Molding Machine, Ladles, etc., etc., including Coke, 
Iron, ete. Address, 


J. D. HAZLET, 
MICH 


NARRAGANSETT Mac. (0 iin Wf 


BOX 1008 PROVIDENCE,R.I. 
ROSE POLYTECHNIC INSTITUTE. 


Terre Haute, Ind. A College of Engineering. Well-en- 
dowed, well-equipped. Courses in Mechanical’ Electrical, 
Civil Engineering and Chemistry. Extensive Machine 
Shops, Laboratories, Drawing Rooms, Library, Expenses 


low. Address H. T. EDDY, Pres, BIG RAPIDS, 


-E-P-BULLARD: 
RIDGEPORT. FOOL 


~~ 7 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


ILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


“BERLIN IRON BRIDGE CO, 


TH 
Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURB K. FIELD, Vice-President. 
FRANK L, WILCOX, Treasurer. GEO. H. SAGE, Secretary. 

















The above illustration is taken direct from a photograph, and shows the interior arrangement of our 
Main Shop at ant Berlin. This building is 80 ft. in width by 400 feet in length, made entirely of 
iron and glass- no woodwork being used about the construction. It is equipped with all 
modern appliances for the manufacture of Iron Railroad and Highway Bridges, Iron 
Buildings, Iron Roofs and General Wrought Iron Construction. No pains or 
expense have been spared to make this a model plant. The capacity 
of this shop is 100 tons every 30 days. 


SEND FOR OUR ILLUSTRATED CATALOGUE, 


Ls.and, Fauueowss & Nonnoy Oo. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
aSand objectionable features common in this class of 
ona S : Machine. Truing Device, which is inexpensive, 
caer oct does the work perfectly and quickly. The w hole 
USA § rig practically as simple as the old-fashioned grind- 


Send for 





stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, DETROIT, MICH. 


PATENT Ck SIGHT 


FEED CUPS. 
Government 


POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & C0., BRASS FOUNDERS AND 





FINISHERS, 
211 Race Street, Philadelphia, Pa. 
CATALOGUE FREE ON APPLICATION. 
















Re as PRICES OF gm » LeCOUNT’S LiGhT. STEEL Doe. 


No. INCH. PRIOR, | No. INCH. PRICE. 
1 $4.....8 .35 | 8 2 $1.10 
2.. le . 85 | Gen ull Set of 8—5.50 
3 34 50 o2hg..... 1.40 | 
4 1 ® 60 10 Pee Age 1.50 | 
Bootie wet? ae 3% 1.70 | 
6 Ds:.... 0 | B 1 1.90 | 
| v 13,. 100 | Full Set of 12—12.00 | 
C. W. LeCOUNT, South Norwalk, Conn. 
eee oe are for sale by CH. AS. CHURCHILL & CO., L’t'd, 


— » London, England. 


THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 


American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. Ss. Government for all the new 
Cruisers and Gunboats built for the Navy. 
ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Etc. 
No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 





















MANUFACTURERS OF 


FITCHBURG 3 S ENGINE LATHE 
AND OTHER 
SEND FOR yw soins reo sa FITCHBURC, 
CATALOCUE E. MASS. 





POWER HACK SAWS. 





30 inch, 42 inch ‘and 60 i tach Pulley 1 Lathes 

For Simultaneously Boring and Turning Pulleys, 

both straight and crowning face, Cone Pulleys, Gear 

Blanks, and a variety of other work specially adapt- 

ed for turning and boring Blanks for Motor Gears. 
Manufactured by 


The Henley Machine Tool Works, 


RICHMOND, IND. 


Duplicate Circular mailed on application. 








Would you pay $25 for a machine which 
will smoothly cut off all the Iron, Steel and 
Brass Hods, Shafts and Tubes from \ to 
4% inches in diameter, which you have to cut, at a 
cost of 10 cents a day for saw blades? Put the 
work in the vise and the machine does the rest, 
and stops when it gets through. A blade which 
lasts but an hour in a hand frame will cut all day 
inthis. They are now selling themselves on 
as fast as we can make them, We do more 1, 3 and 5 TON 


than to warrant the machine, we guarantee TRAVELING HOISTS, 


that every one who buys it will be glad he did so. Operated by hand or by Electric Motor. 


We are the only headquarters for Star Saws, T, SHRIVER & CO., 333 East 56th St., N. Y. 


MILLERS FALLS 60, | [= 


Perey | 
Evi | jmensmeise gd 
93 READE STREET, NEW YORK. 


7m WLW A mn Ml 1 
| eee ci on ies i) hi 

















Yy AS Dz NSD SAL > 
GEEZ YEG ZORA DOI OPAL ZDIIP SELLS 
Y 


FFALO ax?) 


bk hats hese Ee IIE 





FFP MAG KE cite ae 
BUFFALO FORGE CO.. BUFFALO, N. Y. 


Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


POPULAR AND INSTRUCTIVE BOOKS 


FOR ENGINEERS AND FIREMEN, 
By STEPHEN ROPER, Engineer. 
Embracing all branches of Steam Enginee ving. They are 
the only booke of the kind ever published in this couneey 
and are so plain that any engineer or fireman can easily 
understand them 
Descriptive Catalogue Mailed Free. 


EDWARD MEEKRS, Publisher, 


MACHINISTS’ SCALES, 
AP LEIS LIS 


PATENT END GRADUATION. 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Sr1o Walnut St., Philadelphia. 


tzrOur New and Revised Catalogue of Practical and Scien- 
tific Books, 87 pages, 8vo., and our other Catalogues and Cir- 
culars, the whole cove ring every branch of Science applied 


PLANERS, to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 
F. J. SCHMITT & C0., 


AND OTHER P 


IRON WORKING TOOLS. Maple 


before ordering send us a memorandum of 
leas” Ly aps | 
COOKE & CO., |) 2620 My A? 
4 * ea, a leg “GO, 4, 


your requirements. “Che 
(63 & 165 Washington St., NEW YORK. Ma ey thy 


























No, 1012 Walnut St., PHILADELPHIA, PA, 


WORTHINCTON 
CONDENSERS. 


ACGRECATING IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 
PHILADELPHIA, 





THE FOX PATENT UNIVERSAL TRIMMER 


Over 6000 in use. 





ORICINAL 
| aaaouawi > 





Saves Time, Saves money. Three Sizes, Four 
Styles, from New Patterns. No Pattern Room Com- 
plete without Them. Send for Catalogue. 

Beware of Imitations, wo will prosecute all In‘ringements. 

THE FOX MACHINE Co., 
$25 North Front Street, Grand Rapids, Mich. 


MACHINISTS, 





Write for Circular of 





BOSTON, CHICAGO, 


ST. PAUL 


ST. LOUIS, 


COMBINATION INSIDE MICROMETER CALIPER AND DEPTH GAUGE, 
Price, $2.50. J.T. SLOCOMB & CO., Prov., R. I. 
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CLEVELAND TWIST DRILLCO 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 





“HOWE’S SPECIAL” 


TOOL STEEL. 


HOWE, BROWN & CO., L'T’D, PITTSBURGH, PA. © 


$3 John St., New York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859. 





228 Lake St., Chicago. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS OF 








GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue. 








Horizontal 
> ~~ Drill and 
=~ Boring 

Tools. 
Column 
Facing 
Lathes. 
Pit Lathes. 
Truck 
Wheel 
Grinders. 
Boring 
Bars, &c. 
Electric, 
Steam and 
Hand 
Cranes. 







Pawling 
& 
Harnischfeger 


Milwaukee, Wis. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


World’s Fair Exhibitors 


ATTENTION. 


Do you desire the services of a reliable company to r+ 
ceive, install and superintend your exhibit during t} 
Jorl@’s Columbian Exposition? We can sav 
you money. Unexceptional references. Write for pan 
phlet an¢ articulars. 
Hic CAGO COMMERCIAL COMPANY, 
601, 502, 508 Home Insurance Bldg., Chicug 















‘t= 2. ah 
oY FUFFEL&ESSER co ere 
i? Tr, K NEW YORK F 
(NR VX AND CHICAGO. ; 
See Manufacturers of | 
mm. Drawing Materials, | | | 
EAN Surveying Instru- > | | 
| ieee’ ments, &c. a) 


ee Ldn 

Paragon Drawing Instruments, Extra and Kest t Quality, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales 
Triangles, T-Squares, Slide Rules, Standard Profile an 
Cross-section Papers. Catalogue to professional people on 
application, 





a, > ADJUSTABLE 


Vertical 
—OR— 


Inclined. 


For Cutting and Forming 
j ent Sheet Metal, Leather, 
Paper, Ete. 
ADRIANCE MACHINE WORKS, 


MFRS. SHEET METAL MACHINERY, 
Plymouth & Jay Sts.. - BROOKLYN, N. Y. 








CUT 


WITH OUR 


NO. 3 FLEETWOOD SAW 


Fitted for FOOT or STEAM Power. 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to 


TRUMP BROS. MACHINE CO. 


MANUFACTURERS, 
WILMINCTON, DELAWARE, 
FOR SALE BY 


CHAS. CHURCHILL & CO., Limited 


No. 21 Cross Street, Finsbury, London, England. 





pe sso P 
Po ere 
slofee 


herewith. 


BLAKE & JOHNSON, 


WATSEeUey: Cee 


f) WIRE FORMING MACHINES | ip 


WITH F. B, MANVILLE’S PATENT SLIDING FORMER. 


For making articles from the coil, of either round, half round, 
flat, or square wire, similar in shape to those shown in the cut 
Also similar articles made to order. 

Send samples of articles required, and mention quantity 
wanted, that we may quo ‘te prices for either machine or the 


goods, whichever may be Cesired. 





The Henderson Machine 
Office and Works, 23d and Filbert Sts., 


Tool Co. 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


SHEET METAL PRESSES, SHEARS, TOOLS, ETC. 


MACHINISTS’ SHAPERS, MILLING MACHINES 


SPECIAL MACHINES. 


AND 


Correspondence solicited. 





E,W. ASBLISS 60, 


(LIMITED.) 


1 Adams St., 






AND DIES. 


OWNERS ALSO OF 


The Stiles & Parker ) 






Press Co. 





The Moore & White Cv., 


15th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


- The ‘* Moore & White ’’ 
mee Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 








SAW TABLES 


FOR 





ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 


THE BUFFALO STEAM PUMP CO.. 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FOR ALI SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


THE CANTON STEAM PUMP CO., ©“ on™’ 


ANUFACTURERS OF 


TEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 


NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application, 








- aaa = 
Qa XWeX 2a 
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SNOW STEAM PUMP WORKS, 
BUFFALO, N. Y. 


STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 


BUILDERS OF 


SPECIAL PUMPS GF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, SINKING PUMPS, PRESSURE 


Pumps, VACUUM PUMPS, ARTESIAN WELL 
PuMmMPsS, POWER Pumps, ETc., ETc. 














DUPLEX MINE PUMP. 








SOFT GRAY 1ROW CASTINGS. 


From i oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to bulld. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


Send model or sketch for free advice as to patentability. 
Full information in my fifty page book, FREE. 
Address 
SAML. C. FITZGERALD, Atty., 
1003 F Street, - - WASHINGTON, D. CO. 











Deposited in the v, S $887,000.00. 


Policies issued giving full protection to Em. 
ployers against loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Atte orneys. 
Boston : Samuel Appleton, 28 Central Street. 










In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM &CO., 





‘ New Y: me Edmund Dwight, Jr., General Agent, 51 Cedar 
Worcester, Stre 
MIDDLK ‘Dew ARTMENT: Tattnall Paulding, Resident Adviser 
MASS, Ww. L. LAUGHTON, Manager ; John M. Ash, Jr., General 
Age i, 416 to 420 Walnut Street, P hiladelphia. 
CHICAGO: A. Gilbert, 226 and 228 La Salle Street. 
ST. Lou IS : *. ‘D. Hirschberg Bro., 120 N. Third Street. 


| MACHINE TAPPING 


MADE EASY 


BY USING 


jLeland Vappine Attachwent, 


AGENTS IN ALL THE PRINCIPAL CITIES. 





CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 


BUILT BY 


HAMPDEN TOOL 60., 


HOLYOKE, - - MASS. 





CHURCH & SLEIGHT, 109 FULTON ST., N.Y. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable To A 
for ail Bench Wood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Triai, not 
orders, solicited. 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & €0., 
Manchester, England. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





Does not break taps. Requires no 
adjustment from one size of taps to 
another. 


Send for Circular. 











Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose, 


THE EGAN CO. 


239 to 259 W. FRONT st? 
CINCINNATI, OHIO, U.S. A. 












Originators and Builders of 


Wood-working Machinery 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 

Pattern Machinerya Specialty. 
Send for Catalogue. 

New York Office. 112 Liberty Street. 








ROOTS’ NEW ACME HAND BLOWERS 


Slow speeded, Force-blast, Durable, 
Compact and Cheap. 


pecKo 


CONN. 


pECt. 


¢ HE 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
3. 8. TOWNSEND, Gen. Agt.y 163 & 165 WASEINGTON ST., 
COOKE & CO., Selling Agts. f NEW YORK. 

In Writing, Please Mention This Paper. 
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tenance— 


Send for 


NEW YORK, N. Y. 
41 Dey Street. 





Absolute Safety from Destructive Explosion—Highest Attainable Econom: 
Fuel—Rapid Generation of Dry or and Gen ated Steam—Durability— 
se of Transportation an 
possessed by the “Wharton-Harrison ” form of boiler 
Jescriptive Pamphlet— Drawings, 
furnished for any amount of power from 4 k 
state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


of 
Low Cost of Main- 
General Efficiency are among the advantages 


Specifications, and Estimates promptly 


CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA, 
9 No. Pryor Street. 





THOS. H. DALLETT & CO., 


Mzsnufacturers of 


Portable Drills, 
Drills, Boiler Shell Drills, , 
Light Drill Presses. 


Hg ey: MOTORS 


Specially adapted for driv- 

Tools, Cranes, 
tlevators, Fumps, fresses ¢ and 
other Machinery. 


ELECTRIC GENE- 
RATORS, 


For —— of C ‘omplete 
Plantes. 


York Street & Sedgley Ave., 
losin. 





ing Machine 






Hand 





PORTABLE 


DRILLING MAGHINES, 


MANUFACTURED BY 


Albert L. Colburn, 


No. 4 Wall Street, 
NEW HAVEN, CONN. 
Send for Catalogue. 


THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft. 
swing. Send for circulars. 


, MeMlull Mach & Fy, 



















Manufacturers of 






235 


— soe 


Paso. 
; PROS R 


Wal bail Dis 


From the 
smallest tc 
the largest 














RONCEVERTE, W. VA. 


WESTCOTT CHUCK cO., is 1S 


| Geared Combination Chucks. | 


Hoth 3 and 4 Jaw. 


MANUFACTURERS OF 
Jaws Reversible. 
Diameter. 


LATHE and DRILL 3". 


101-8 “ 


13 = 3 a 

151-4 ‘ ees 

18 “ 19 3-4 

S) se 251-2 ‘* 
. 24 “ OR “ 


SEND FOR ILLUSTRATED CATALOGUE. i oo" | 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 
Universal Chucks, Independent 
Chucks, Combination Chucks, 

Of Every Description. Send for 52 page lilustrated Catalogue. 


The E. HORTON & SON CO., Windsor Locks, Conn., U.S. A, 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


S 


-_ 
a 















We now carry 





STARRETT'S 


FINE TOOLS 


™ Skilled mechan- 
rian ics prefer them. 


~ SN Live dealers sell 


> them. 
‘JE Send for free il- 


lustrated Cata- 
logue. 


L. Ss. STARRETT, Athol, Mass., U.S.A. 


YNDON AG 3ENTS : ( thas. ¢ “hur chill & Co., Limited, 
21 Cross St., Finsbury, E. C 
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PUNCHING + ° SHEARING MACHINERY 


53<e° BOILER MAKERS ROLLS. 3% 
“New Doty MANUFACTURING ©. 








eal : 


oe 














th ROPPES Live-Steam Feed-Water Puriter, 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. 


Send for Catalogue D. 


Hard Sheet Steel Troughs. 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
SPRINCFIELD, OHIO. 








circular and price 


ADAMS 


é, Automatic readiug & Nut Tapping Machine. 
mf a. a - a ae ue & 3u from 1 iy to gM 


The simplest and most durable machine in existence 

fy threading head is made entirely of steel. No 
springs, caps. cases, blocks or die rings in or about the head. 

r separate Heads ane, pee Furnished. 


: Capit 0] Mfg. Co., 195 to 137 Rees St., Chicago, IIL, U. 8. A. 


ents for Great Britain, CHARLES CHURC HILL & CO., 
Lid 21 Cross Street, Finsbury, London, E. C., 


The § 


levers, 


links, 


Write for descriptive 





England. 





OMETHING NEW! 
NICHOLSON'S COMPRESSION 
HAFT COUPLINCS 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


GRINDING 


PINION KEY CHUCKS. 


A geared scroll chuck with the penton on the key 


IIARLTEORD, CONN. 





shaft. It has been used for years by the largest 
NEW REVERSIBLE JAWS electrical and instrument factories in the U. s. It 
OVETAILED.) een durable and true. Ask for it at your 


THE HOGGSON & PETTIS MFG. cO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 


THED.E.WHITON MACHINE CO. 


No. 5 Oak St., New London, Conn. 
S.A. SMITH, 23 S. Canal St., Chicago, Western Agt. 


SKINNER 


S CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also, DRILL CHUCKS.—. 


SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 


Chucks "a 


Strongest. Kasiest to change. Best finish. Reversible 
Jaws (pate a d) giving dchange sine ip jing every possible 
desired positions NEW CATALO‘ . illustrated, sent 
free. Liberal discounts. Prompt wah ant. Address 
THE NATIONAL CHUCK MANUFACTURING CO., 
1S2nd Street and Park Ave., New York City. 


THE WORCESTER 


DRILL GRINDER, 








Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck, 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK Co., 
Clayville, N. Y., U. S.A 





Send for CATALOGUE. 














MACHINERY 


PRICES ON 
APPLICATION. 


THE HORNER 
MACHINE CO., | 





Water Tool Grinder. 


HOLYOKE, SIMPLE IN CONSTRUCTION, EFFICIENT 
- = IN OPERATION, MODERATE PA&IiCE. 
MASS. Endorsed by such concerns as 


THE PRATT & WHITNEY C0. 


BROWN & SHARPE MFG. CO., 


And over 600 others. 


SEND FOR NEW ILLUSTRATED CIRCULAR. 


The Washburn Shops, Worcester, Mass. 





McGRATH’S PATENT . 
Emery Grinding, Polishing — om 
ald Bung Machiues, om, 


Bearings yielding or rigid at will 


Wheels always true and in 
balance, dispensing with use 
of diamond too! and chilled 
burr, and saving the time 
labor, and cutting awa, of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
COHOES,N. Y. 


BOSTON GEAR WORKS, 


85 Hartford St., Boston, Mass. 
HEADQUARTERS forGEARS. 















NEWEST ano BEST & 


wc He 





WRITE 


Send for 1892 Cata- 
80 Illustra- 






PD logue. 


tions. Free. 








W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 
If your Stationer does 

not keep Dixon’sAmeri- 

can Graphite Artists’ 

Pencils, send 16 cents 


(mention this paper) ona you will receive samples 
worth double the money. 


oIT [8 WORTH THE NOTING 


that Dixon’s Artists’ Pencils are recommended by 
leading members of the American Institute of 
Nowe Geasinee rs, the National Academy of Design 
New York, the Woman's Institute ob Technical 
Design, New York, and thousands of practical 
people throughout the country. 


JOS. DIXON CRUCIBLE CO. 


JERSEY OITY, WN. J. 











82 River Street, 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 

sold. 


Horse power 
Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 





HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 208 and 210 E. 43d ST., 








NEW HAVEN, CONN, 





NEW YORK, 





2 Plunger Belt Pump. 
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PUTNAM MACHINE COMPANY, AMERICAN GAS FURNACE a 
BUILDERS = , OF THE 
VY. DESIGNERS AND MANUFACTURERS 
New Putnam Automatic & Cut-off Steam Engine " 
Putnam Standard it ~ bY Putnam Bolt — a GAS BLAST FURNACES 
Lathes, ( He at Cutters, 3 
Putnam Gap Engine i Putnam Car y ll Send for Catalogue. Estimates made for any mechanical oper: 
Putnam Speed is § Putnam Hydrostatic ie a_i tion requiring high, even and controllable temper. 
Drilling Lathes, Presses, ‘ga —-~ i ature. 
Putnam Pattern Makers’ ane Putnam Railroad 


Lathes, 











a emma 


a SUSPENSION! ENSION! pOST DRIL 


OR BO/LER sual 








BENCH DRILL PRESSES THE 


ARE OUTSELTING ALL OTHERS. 
SEND FOR NEW DRILL PRESS PAMPHLET. 


MILLIKEN, D’AMOUR & CO., MFRS., 


51 JOHN & 2 DUTCH STREETS, = - NEW YORK. 


The INGERSOLL mILLIN ale “fl 


ROCKFORD, ILLS. 


Manufacturers 
Ingersoll Patent Cutter, 
Ingersoll Slab Milling 

Machines, 


TRASK MILLING MACHINE CO., 


MANUFACTURERS OF 


CEAR CUTTERS, 


Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 
FOR 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MASs. 


FRICTION GLUTCH PULLEYS meade: alas 
and CUT-OFF COUPLINGS. 


THE WooDcocE CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 





22/’x22/’x60"" 
Slab Milling 
Machine. 






Pat. Dec. 24, 1889, 























- Makers of Implements for 
+ Standard Measurements. 


Over 


52,300 


in Use 







ask MLA 
Flat Bar Gauge. 










Crescent Gauge. JAS. A. TAYLOR & CO. 


MOFFET PORTABLE DRILL. 


— Mls from 34 to 
& 
















BUILDERS OF 





ASA 1% inches m- 
UPRIGHT | REAMER. a 
RADIAL aaa Runs with Steam 
ann Will work ir le ne 
any position. : 


UNIVERSAL 
RADIAL DRILLS. 


—- BORING and TURN- o 
~~ __ ING MILLS. Rah op cd 


3 PIKE STREET, CINCINNATI, O. NEW YORK. 


ahaacniel S PATENT ae eee Y era? WEDGE COUPLING 
SENT ON TRIAL. 
Uses neither PINS nor KEYS. 


. Can be attached or removed in a few seconds 
\ > without injury to shaft or coupling. 


SIMPLEST and BEST in MARKET. 


Als o the Cheapest. 2-inch only 84.503; other 
8 in proportion. Send for discounts and illus- 
Soobe ed Price List of 20 sizes. 


ROBERT J. STUART, 


NEW HAMBURGH, N, Y. 


Manufactured by 

















No. 80 Nassau Street, New York. 





A. RK. 


KING WEI’G COMPANY, 








ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
ucat OAS TINGS) crx: 
AND OR 
LICHT BRASS. 








GENERAL MACHINE WORK. 


Mrras. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 





SOLID AND 


THE STANDARD TOOL CO., 


Manufacturers of STRAIGHT-LIP INCREASE 





SHEL L REA MERS, MILLING 
“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 


Cleveland, Ohio. 


TWIST DRILL! 


CUTTERS, TAPS, SOCKETS, 





A. FALKENAU, 


I ith Street & Ridge Ave., Philadelphia, Pa. 





MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 

Special Machinery designed and constructed. 





eke Patent Cut- 


/ ting-off and 
Centering 
. ~ Machine. 


Sizes, 2”, am 6’, 6’ 


1, a zB 
HURLBUT, ROGERS 
R MACHINE CO. 

+ South Sudbury, Mass. 
Chas. Churchill & Co., Ltd. 
Agents, 21 Cross St., London, 

England, 







Circular. 





ALUMINUM! 


THE COWLES ELECTRIC SMELTING & 


ee es ee) es ee ee ee 
: ALUMINUM COMPANY, 











Lockport, - New York, 
Offer Pure Aluminum in Ingots, Slabs 
Sheet, Wire and Castings at lowes st market 4 
rates 
iia Bronze, Aluminum Brass, ) 
é Silver Bronze, Silicon Bronze e 
é and Manganese Bronze. 
S6 SB S®wWSwWVSHOVMOBGu se. 
HART’S 
ADJUSTABLE 
DUPLEX”’ 
y DIE STOCKS 
=~. 4 & : FOR PIPE. 
Qayced Send for Illus. Circular, 
16 Wood Street, 
Cleveland, Ohio. 











ADIA 
ADIA 
ADIA 
RILL 
RILL 
RILL 






ENT IRE uy NE Ww. 
PATENTED NOV. 3, 1891. 
From 8 ft. to 8 ft. Swing. 


Will be sent to any responsible firm on trial. 
ADDRESS———— 


DIETZ, GANG & CO., Cincinnati, 0. 


FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improvements, Lever 
Combination or Wheel Feed, ad 
d 


‘Sibley & Ware, 


SOUTH BEND 











YHARLES Mu RRAY= =< _ 
WaN/ENGRAVER on WOUD\ ENGRAVER on WOOD\ D4 


ANN’ ST = NEW YOR K- 








NOVEL DESIGN, 


GISHOLT MACHINE CoO. 
Madison, Wis., U.S.A. 























\ Gives the best oil fire. Does not increase insurance, 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MEG. CO., General Agents for the U.S. » SPRINGFIELD, MASS, 


HE AERATED FUEL COMPANY'S SYSTEM 








5 WM. LODGE, President. 


A NEW MACHINE TOOL. 
Tool Builders, Woodworking Machinery Makers, Regular Pulley and Friction Clutch Pulley Manufacturers, 


And alt parties having large quantities of blank gears to bore and turn. Write for pho tographs and particulars of our special patent MOTOR GEAR 
ATHE, It will bore and turn Motor Gears in 20% of the time required to do this work in an Engine Lathe, delivering a 
» re ady for the gear cutter. It is especially adapted to Slide Valve and Corliss Engine work. 


OHIO MACHINE TOOL WORKS, Cincinnati, Ohio. 


Address 


To Manufacturers of Electric Cars, Engine Builders, 


1em complete, a clean, true job, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers Of Morse Patent Straight-Lip Increase Twist Drills, 


New Bedford, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








mF. E. REED & 60., 


Worcester, Mass.du: 





MANUFACTURE 


F ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
515 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 























BORING AND 


TURNING 
HILLS 


4,5 ) & 6 Ft. Swing. 


H. Bickford, 
=I Lake Village, 
N. A. 












W. 6. YOUNG MF’G ; ay Manucters of 


Engine Lathes, Hand Lathes, 


Lathes, 
Planers, 
Drills, 

Slotters, 
Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 








2 BY 24 FLAT TURRET 
: aie 






Send for 

4 CATALOGUE ¥ 

— for °92. 
JONES & LAMSON MACHINE cO., 


Springfield, Vt.. U. S.A 


MULLERLATHES 


att ' ‘oem a" 
re E 









MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & & 00., Lt'd, Agents, 





FOOT POWER LATHES, SLIDE RESTS, ETC. 





21 Cross St., Finsbury, London, England. 





IRON PLANERS, 


Extra Heavy. Latest Design. 


LW. POKD MACHINE 





All Modern Improvements. 


D. SAUNDERS 





21 ATHERTON 8f., 
Yonkers, N. Y. 


MANUFACTURERS OF 


SONS, 


Steam & Goat ittars Hand Tools, €4Pipe Cutting, 





enn 






SEND FOR CI 


No loose parts to become detache d and mislaid. 
friction of parts than any other pipe cutter made. 


THREADING, 


AND 


Tapping Machines, 


RCULAR. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
All wearing surfaces are of tool steel hardened. Less 





NEW ADJUSTABLE BENCH LEVEL. 


WITH GROUND AND GRADUATED VIAL, 











4-6 & 8 inch. 
*SOZIS 9044) 


MANUFACTURED BY 


EF. RICHARDSON, 
ATHOL, MASS. 


FOOT ae LATHES 


For Electrical 
» and Experimen- 
S tal work. For 


Cc. 









Tool Makers. For General Ma- 


chine Shop Work. 
High grade tools; elegant in design, superior in 
‘onstruction. The "best foot power lathes made, 


ind quality considered the cheapest. Send for 
-atalogue and prices. 


WwW. F. & JNO. BARNES CO., 


1995 Ruby St... ROCKFORD, ILL. 


GAGE RACHA WORKS, 


MANU PACTURERS 












\ TOOLS, 


FOX & TURRET 








OUR SPECIALTY | 


‘cu and GEARED SHAPERS. 


J. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 



















a4 
a 
ae 
= ie 
ws. 
13% 
a 468 
=e 
oOo  & 
ee -& 
Bs 
Oo Ps 
ass PRENTICE B BROS. 
=a?s anufacture 
oa 
S28 Lathes & Upright Drills 
LO” Lathes from 10 in. to 
<p 20 in. swing. Largest Va 
Bz riety of Drills ma nufac 
be tured in the we rid. 
= Worcester, Mass. 








rv. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 





CO., WORCESTER, MASS. 








WORCESTER, MASS. 





THE GARYIN er CO. 





“DIE GRINDER. 


This is a very desirable and handy tool, designed particular ly 
mnnection with punch presses for grinding and sharp- 


dies, punches, ete, 


$ Manufacturers and Dealers in MILLING MACHINES, 
SCREW MACHINES, AUTOMATIC TAPPERS, 


+ 
2 LATHES, PLANERS, TAPPERS, DRILLS, &c., 


for use in cx 


3 ening 


* LAIGHT AND CANAL STS., N. ¥. CITY. = 


CATALOCUES SENT ON APPLIC 























Price $10 ie BARKER'S 
NO BELT. B CENTERGRINDING 
oc, 2 MACHINE. 


Manufactured by 
We. Barxer & Co 
CINCINNATI, O. 


ee, SEND FOR 
B CIRCULAR. 





LATHES i be Worcester, Mass, 
WATERFORD, pa Jan. 13, 1891, 
ee ae N. Y. a= Mr. J. E. SNYDER, 
ete 


No. 17 Hermon St., 
City. 


oo 
a.” Dear Sir:—The 25 in Up 
ous right Drill purchased of 


you and now in use some 
three years, we are pleased 
to say we have found it a 
very useful tool, and satis- 
factory in every 
respect. 


Very truly yours, 


= eee = REED & PRINCE. 


CURTIS, 











pre 


ees EO RR eee 


<> 


PINE wacme WOR* 


OPEN TO co, 


Ron Ww. D. FOR 


Having added a Blacksmith Shop 
extensive plant, we are now pre pares d to 
a tail ine: »f Milling Cutters in stock. Wi 
and Wedges f or use onthe 


Hudson St. & (3th, 


HOBOKEN, N. J. 
SEND FOR OUR NEW CATALOGUE. 


a aining am Ib. Steam Hammer to 


Shaper or Planer. 


BES & CO. 


our already 
stimate on forgings of all kinds. We carry 
>maé eates ture Planer Vises, Parallel Pieces 

Also Standard Arbors for truing up nuts. 


oe io oo Cy 


JOB WORK DESIRED. ““s 


an tS 
. Special] Forming cut 





The ‘‘Simplex’’ 
Glass- Tube Cutter. 


This simple little instrument 
will be found quite as effective in 
tts operation as any one of the 
mumerous Glass-Tube Cut- 
ters costing five times its 
price its trifiing 



















Iw a) price places tt with- 
5 Oe * in the reach of 
27 Bet every one who 
- &, *, oO has use for 
o ‘2. such a 
e. “2 < 
2 ae BO tool, 
r=) 2 
a> Bp 
eed 








MANUFACTURED BY 
PANCOAST & MAULE, Philada., U. 8.4 


‘SHULL 4 








H.B. BROWN & 00, 


EAST HAMPTON, CT. 





for Reducing Valves, ever received, 


MASON REC 


wis 


Heating Co., with the 





It was for 500 Locomotive Reducing Valves, 


THE 


Largest Order 


placed last week, by the Consolidated Car- 


ULATOR CO. OF BOSTON. 


What inference do you draw from this? 
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WM. SELLERS & C0, samen 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 

Turn Tables, Testing Machines, Shafting, 
3 Pulleys, Hangers, Couplings, Ete. 
=~ INJECTORS FOR ALL CLASSES OF BOILERS. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC 






NEW YORK OFFICE, EaquiTABLe BUILDING. 














ESTABLISHED 1842. 


AE AT ne ogcc un 


BALTIMORE, MD., 
ENGINEERS AND MACHINISTS. 
MACHINE MOULDED 


CGEARINC. 


ALL KINDS OF 


TRANSMISSION MACHINERY 
OF THE HEAVIEST CLASS. 


SW, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, Gate, Multiple Belt and Steam Driven 


PUNCHES & SHEARS. 















WIWWVH Q3NOIWSND = YIMOd 
"SHZIS O0€ YZAO 





Bar Iron Shear. 





TH ip] SO IRON FLANERS 


THE DETRISK & HARVEY MACHINE CO., Baltimore, Md. 


TRETHEWEY MANUFACTURING CO., Steam Hammers. 
PirTsBURGH, Pa., Nov. 5, 1891. 


GENTLEMEN: Replying to your favor of the 27th ult., 
desire to say that we are we all pleased with the Open 
Side Planer purchased from you. It does all our plan- 
ing on odd shaped and extra large pieces in a very 
satisfactory manner; beside, it is equal to any planer 
we have for straight work. 


Respectfully, 


TRETHEWEY a ert ACTURING CO. 
J.B. VAN WAGENER, Secretary. 


ACME MACHINERY CO. 


LEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 

Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. — 


FIRST PREMIUM. CINCINNATI 


Bolt Nut Machinery. 










, 188 


EC. > 188 


CENTENNIAL == 
Catalogue on Application. 





Complete Outfits for Bolt and Car Shops. 
Bolt Cutters, Bolt Pointers, 
Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

Washer Machines, Car Link and Pin Machinery. 


’ The National Machinery Go., Tiffin, 0. 
CRANES, PORTABLE HOISTS, OVERHEAD TRACK TROLLEYS. 


SEND FOR CATALOGUE. 6) : 








MARIS MACHINE CO. 
Why Not Move 


Nearer your best and biggest market—nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
low railroad and lake freights everywhere; unrivalled location; belt 
railways. Chicago Heights is the center of Chicago’s manu 
facturing district. Can’t you come 


To Chicago? 


We’ll show you Chicago Heights, and offer you strong induce- 
ments to locate there. We have the property, the men and the 
money—and mean business, If you’re a manufacturer, affected 
by the new, changed conditions of doing your business, write us; 
we have a ‘‘way out.” 
‘‘Chicago’s Beaten Path”? is aa illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Send us your name and address. Here’s ours: 


THE CHICAGO HEIGHTS LAND ASSOCIATION, 
(GET OUR RATING) 


826-827 Chamber of Commerce, Chicago. 











2343 & 2345 


Callowhill St., 
PHILADELPHIA, PA, 














THE HILLES & JONES CO. 


WILMINGTON, DEL. 


—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


cut sHows our SINGLE SHEAR WITH CRANE. 


DAO? 
FORGING 





























Gus. po : 
, WEAPASCR ORCS” 


a DRILLS. 




















SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


A. D. QUINT, 


HARTFORD, CONN. 


CLOUCGH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to 
rack, inclusive. Of variable shape oo 
inte rchange able. These cuttersare kept 
in stock and orders filed prompt! y 
special cutters and sizes made to or 
promptly. For descriptive circula iY, 
prices and discounts, address 


R. M. CLOUGH, 
TOLLAND, CONN. 














SEND FOR CATALOGUE. 


ESTER wii mown co. 












Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


UNIVERSAL PUNCHING PRESSES 


FOR 
PLATE, BEAM, CHANNEL OR ANCLE. 


ESPECIALLY ADAPTABLE FOR 


STRUCTURAL IRON WORK. 


HETHERINGTON & BERNER, 


INDIANAPOLIS, INDIANA. 


THE ERIE KEY-SEATING MACHINE. |The Morton Key-Qeating Machin 
THE LEADER. 


THE BURTON MACHINE CoO., 
With recent patented improvements, we guar- 











302 Peach St,, 
» BRIE, PA. 






The cut represents 
our Stationary and 
Portable Key - Seat- 
ing Machine. which 













i fully meets all the} antee to do the following class of work. 
Ss il requirements of a To cut key-ways through 1!4-inch hole in hubs or 
= machine shop. They are furnished | sleeves 23 inches long, in iron, brass or steel, also 
= with one, two or three Arbors, as 
eS desired, to cut any width of key-seat make it dovetail to insert feather key. 
—, up to 2 1-2 inches wide. Will cut through 4-foot hub, through 5-inch hole. 
Ss 115-16 inches Arbor works | Our new centering chuck and setting attachment 
- adel hry f om PB... “ the work can be set exactly, without the use of a 
Ss and cuts seats 12 inches | Scale orruls, Our new binc ing attachment takes 
long. the place of bolts, with a key-way and key to fit it. 
2 7-16 inches Arbor works in all bores from 2 7-16 inches t For particulars address THE MORTON MFG 
6 inches diameter, and cuts seats 16 in« she s long. CO... MUSKEGON HEIGHTS. MICH 
4 7-16 inches Arbor works in all bore gf oreo 4 7-16 inches te 
14 inches diameter, and cuts seats 26 c long 
With an attachment for the purpose scan be cut in holes 
as small as 1 inch diameter, by one pas e of the cutte 
If the work is heavy and too large to te placed on mac chine it p 
can be detached from stand and used as aren machine To 


ENGINE 
= Simpson's pe ho 
Steam Separator. 


For Supplying Clean and Dry Stean 
to Engines, Dry Houses, etc, 









GIANT KEY SEATER 
Rack-Cutting Attachment 
Key-Makin yee pee 
VALLI.Y MACHINE (€ 
SAGINAW, MIC _ 
Cuyahoga Falls, O.,Nov.25,’91. 
Gentlemen: The larg e KEY 
SEATER which we bought of 
you has now been in opera- 
tion for a number of months, 
and we have been using it al 
most constantly since it was 
purchased, and we are ver 
much pleased with it indeed, 
We also have a machine made 
by another firm, which we 
thought was a goo 5d machine 
but now that we have both 


Place Separator as close to engin¢ 
as possible, the steam taking a spi: a 
course between the threads causes 
the water to le thrown by centrifu 
gal force against the outer walls 
while the dry steam goes throug! 
the small holes to center of pipe 
Steam can enter at A or B, as ec n 
venience may require ; also used in 
conve)ing steam long distances, for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur 
poses where Dry Steam is necessary 


th 
py eng ike yours very much Fifth and Buttonwood Streets, Philadelphia, 


The Falls Rivet & Machine Co Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 

















in our factory, and use them | KEYSTONE ENCINE AND MACHINE WORKS, 





lp 


_ 
o 


=. Over 35 000 Engines in Use 


es 


NOS SLSESS. 
i —— | 


En 


N.) 
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, on BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
: SLOW SPEED, MEDIUM SPEED AND HIGH 
‘SPEED ENGINES, 

Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 


Z Complete Steam bag) Plants of Highest Attain- 
- able Efficiency. 


Address BUCKEYE ENGINE CO., Salem, 0. 
on icv. Ne. fo relephes Buildi New York Cit 
? 0 Telephone Bul ng, New Yor ity. 

ag CETEETRa. debe Wouverk Bld’e. Boston. Mass, Ns We ROBINSON, 97 Washington St., Chicago, DI. 

ee rs & CARY COMPANY, St. Paul, Minn. . L. FISH, No. 61 First St., San Francisco, Cal. 

_M. MORSE, 511 Commercial Building, St. Louis, Mio. J.M. ARTHUR & CO. -. Portland, Oregon. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


: WANTED 
ENGINEERS AND STEAM USERS 


TO SEND FOR 


OUR NEW CATALOGUE A OF STEAM SPECIALTIES. 


JUST OUT. FREE TO ALt. 
Containing TABLE OF PRESSURE, TEMPERATURE AND VOLUME OF STEAM. 
ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO ” GAS ENGINE WORKS. THE TWISS ce ae y AUTOMATIC ENGINE 








LIBERATING Valve Gear, 
Manufactured by 
NE! SON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN 
Send for price before pur- 
chasing elsewhere. 








SCHLEICHER, SCHUMM & C0., 


33d and Walnut Sts., PHILADELPHIA. 


New York wee 
18 Vesey St., 


Branch Office, 
1 Monroe St., CHICAGO. 


— 
o 





ENGINES & BOILERS 


Stationary & Semi-Portable. 
8 to 25 HORSE-POWER 
High in Grade. 
Low in Price. 
Send for Pamphlet. 


ay The W.C. LEFFEL CO. 


Greenmount Ave., Springfield, 0. 









Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing tne same work. 








BELT 








BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 


THE CONOVER MFG. CO., 95 Liberty Si., N.Y. 








Air Compressors WITH 
Compounp Air CYLINDERS, 
AND Compounp STeEam Cy-- 
INDERS wiTH MEYER oR Cor- 
LISS VaLveEs. 


Rand Drill Co., 
23 Park Place, 
NEW YORK, U.S.A. 


ROCK DRILLS_f 


AIR 












The Almond Coupling 


NEW quarter turn 
. motion to replace 
‘quarter turn belts and 
bevel gears. 







Adapted to Heavy, 
Continuous Work. 
SUITABLE 


T. R. ALMOND, MFR., “a Tubular & Firebox 
83 and 85 Washington Street, 7 BO! LERS 


BROOKLYN, N. ¥. ac = on hand { for immedi- 


Every Engine 
tested under J 
wa? 


orcreuaity*STEAMENGINES 
x 12 to 100 Horse Power 








CHAN ster eTAYL R INDIANAPOLIS. IN 
NEW AND SECOND-HAND : oi 
MACHINERY (In Stock.) LAGKAWANNA 


boring. Low price. CUP 


60 in.x20 ft., Heavy Pattern. Has a wide reputation as the 



















20 in.x10 ft, Ames, C’p’d Kest and Cross Feed, CLEANES rT. MOST EFFECT 
special reverse feature, complete. Atorder N 
20 in x8 ft., Perkins, Hollow Spindie and  ~ teat. and MOST ECONOM 
Cross Feed, complete. Al order N ‘A device on the markei 
24 in.x12 {t., Fitchburg, C’p’d Rest, Cross fd N for the lubrication of machinery 
a 18 in.x8 ft., C’p’d Kest, New Haven, complete N bearings. 
“ 16 in x6 ft., Lathe and Morse. Good order N 
_ “ 14 in.x6 ft., Ashton, Hand. 
Planer, 17 in.x4 tt, , Whitcomb, modern style. Al or ler N Liberal Discount to the Trade, 
24 in.x8 ft., Lathe & Morse, modera style. 
42 in.x42 in.x8 ft., Powell Planer Co.’s, latest pat. Al. | MANUFACTURED BY— 
, ' 48 in.xl0 en) modern aye. Le Goud or ir 
Gang Drill, spindle. Pratt & Whitney. Al order. Se la k ] | bri {i (0 
yer ight Drill, Me in., Ames, complete. Feed, Nil ‘ ( aWalla ll rea Ig 7) 
al 5 ft. Arm, B’k G’d, Auto, Feec iles. Al order, 
Shaper, 9in., Crank Motion, Hewes & P hillips. Good order SCRANTON, PA. 
15 in., si Gould & Eberhardt. At order. 
= l41n., Trav. Head, Fitchburg. si 
Slotting Machine, 9 in. stroke, modern, complete. Good order. Swivel BASE 
Vipe Machine, din. with full set Dies Morris & Tasker’s e 
Screw Mac hines, 15-16, 13-8 and 2 1-8in. holes, Brown & Sharpe 
and Jones & Lamson makes, with Tools Good order. 
Hand Miller. Garvin—latest ‘ Good as new. 
Profiling Machine, 2 spindle. Pratt & Whitney. Good. 


Specially pits 
for diill press work 
where chucks cannot 


IMPROVED NEW TOOLS. 


Engine Lathes, 14 to 48 in. Swing. Fitchburg. Hendey Ames 


' and Perkins makes, Double and Triple Gear. be used, and equally 

rills, 20 to 321n, Prentice Bros, makers. Or 

Planers, 24to42in. Powelland Fitehburg makes. - ar ag lll gooey ai 
BOILER AND BRIDCE TOOLS. » Send for catalogue 

Riveting Machine, 60 in., for bridge and boiler work, modern of full line of the most 
style, with full hoisting outfit. Good order. improved designed, 

I liler Rolls, 6 ft., very powerful. Al order. 


and best finished ma 
chinists’, plumbers’, 
makers’ and 
pattern makers’ vises 
and small tools. 


HOLLANDS MFC. CO., 


ERIE, PA. 


8 and 10 /t., improved style. New patcern, 


J. J. McCABE, 


FP sult anp’s | 08 Cortlandt Street, 
NEW YORK. 





N.Y. Mach’y Warerooms. 


















MANUFACTU RERS % 
Stee et IT aeVED | 


LUGS; STEAM ENGINES 


IN FULL VARIETy~ 











ConTRACTS _ 
TAKEN FOR [OMPLETE PrANTS 





FRICK COMPANY, WAYN (ESBORO, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


> Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 










MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 
Chicago, 418 CHAMBER OF COMMERCE 


Sole Manufacturers of the 


"Dick & Church” Automatic Cut-off Engine, 


Single, Tandem Compound, and Triple Expansion. 
| Satine Tubular and Manning Vertical Boilers. 


AUTOMATIC 
Cat NI 
i" 


fainon vats cour 








WESTON ENGINE CO., 


PAINTED POST,N. Y. 
REPRESENTATIVES. 
JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 
~ «GEO. D. HOFFMAN, S2 Lake St., Chicage. 


HIGH GRADE AUTOMATIC CUTOFF ENGINES. Re GranDe rts 


No other enginehasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET {T? 


he engine shall not run one revolution slower i 
when fully lodded than when running empty,and 4 reduc-firy 
tion of boiler pressure from the greatest to that necessary} 
to do the work,will not reduce the speed of engine one 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser Upon pdy-ae 
ment of one dollar Send for Catalogue. C 
Bra ch Offic S. CAL Liberty St. New York. NY. J. H. Me “MCF wen rc 
i @5:\412 Washington Ave. St.Louis, Mo. RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 


165 Weshington Rt., N. Y. 
45.N. 7th St., Philade Iphia 
77 Haverhill St., Boston. 


AND 














28 W. Randolph St., Chicago. 
99 Ist Ave., Pittsburgh. 
| 179 Race St., Cincinnati. 








WIRE ROPE 


HOISTING AND HAULAGE PLANTS 


For Coal Mines, &c., a Specialty. 
OVER 100 NOW RUNNING SUCCESSFULLY. 


Gum-lined Sheaves, Coal Crushers, 
Narrow Gauge Locomotives. 


J. & J. B. MILHOLLAND, 
240 Fifth Avenue, PITTSBURGH, PA, 


INK BEL 


Elevators, Conveyors, Manila Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, ete. Western Connection, Link-Belt Machinery Co., Chicago, Ill. 


FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of great 
strength. 
Stronger and more durable than iron forgings in any position or 
for any service whatever 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
( : ¢ T N now running prove this. 


Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
THE IMPROVED 








ENGINEERING CO 
NICETOWN 
PHILA. 


49 DEY ST. 
NEW YORK. 





STEEL CASTINGS of every description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester. Pa. Office 407 Library St., Philadelphia, Pa. 


BALL ENGINE. 


Is superior in DESIGN, 














regateegpertiietad FINISH and WORKMAN- 

The Ball & Wood Co Sir kPa 

orrioe, se, eee aaa 

15 Cortlandt Street, and after long experience, 
NEW YORK. steam engineering. 





20 AMERICAN 


[Jury 14, 1892 


MACHINIST 











BROWN & SHARPE MFG. CO,, 


PROVIDENCE, R. I. 


UNIVERSAL 


GRINDING MACHINES. 





Fig. 48. 
) 
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Work ground on No. 3 Universal Grinding Machine. 


MACHINE TOOLS on Exhibition at 23 S. Canal St., Chicago, Ill. 
S. A. SMITH, Western Representative. 


Puplex Steam Pumps 





The PRATT & WHITNEY CO., Hartford, Conn, 


——MANUFACTURE—— 


DROP HAMMERS 


Punching and Trimming Presses, Forging and 
Trimming Dies. 


Die-Sinking Machines, Hand Bolt Heading Machines, 


ROLL GROOVING MACHINES FOR FLOUR MILL USE. 


Spiral Shear Punches, Solid Adjustable and 
Opening Die Bolt Cutters. 


Description and Prices Furnished on Application. 


THE BILLINGS & SPENCER COMPANY, 


EXARTFEORD, CONN .,, 


MANUFACTURERS OF 


Billings’ Improved Combination Pliers, 


Drop Forged from Tool Steel. 


DROP FORCING in Copper, Iron or Steel, for Electric 


Motors and Generators. 
seh Guns, Pistols, Sewing 


Machines. 


Machinists’ Tools and Machinery Generally. 


Send for Illustrated 
Catalogue. 


London House: CHAS. CHURCHILL & CO., Lit’, 21 Cross St., Finsbury, Lendon, E. C., Eng. 




























AND 
COPYRIGHT 1883 BY 


— 3 Water Works Machinery. 
T#GORDON STEAM PUMP CO. 


HAMILTON, OHIO. 


BRANCH HOUSES: 

NEW YORK, 98 Liberty Street. 
PITTSBURGH, Lewis Block. 

CHICAGO, Phenix Building. 


INCREASED SALES 


Show that our customers appreciate the 
value of improvements made in 


JENKINS PACKINC. 

It can be used again and again. Does not 
ROT or BURN out. Have you tried it 
recently ?. If not, DO SO! Look for ‘‘ Trade 
Mark.” JENKINS BROS,, New York 

Philadelphia, Boston and Chicago, 



























JENKINS STANDARE anne 


<SERRINSS GE a 
Mia RK 








CHANCE FOR EVERYBODY. 


$100.00 REWARD. 


We will on April lst, 1893, pay the following rewards: 

$50.00 to the first, $25.00 to the second, $15.00 to the third, 
and $10.00 to the fourth party or parties making the most valuable 
suggestions for novel features that may be applied to our display at 
the World’s Fair. 

Competition open to all except those in our employ. 

Write us early and often. 


THE LODGE & DAVIS MACHINE TOOL CO, ': 


WORKS: CINCINNATI, OHIO. 


NO'’TICE.) 


It is being circulated that some machines ean do 504 
special machine 1/,; more work than the Eberhardt 


GEAR CUTTER. 


wee We have yet to see the 
14 cutting more ge: 









and another 


ome that does it; the facts are, we are 
irs, either cast irom or steel, where our 
machines are placed alongside of these other 
machines. We can refer ee purchasers 
to shops where these are running 

We warn the consumer from purchasing 
infringing machines Write to 


GOULD & EBERHARDT, 


NEWARK, N. J. 


This is the machine that is cutting (with rare 






12” & 16°” MONITORS Manufacturers and Dealers in all kinds of 


panes es ee TM MARWELL & MOOK, 
eee micas TOOLS AND SUPPLIES. 


MACHINES. 


Revolvirg Chucks 


for Globe Valves. Two-Jawed 
Chucks, Small Tools and 
Fixtures 


Double Key Lathes, Speed Lathes, 


Slide Rests. 







WARNER & SWASEY, Grevetans, oO. 





The Celebrated 
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M. ALLEN PRESIDENT. 

WM. B. FRANKLIN, Vice-PRreEstDent. 
F. B. ALLEN, Srconp VicE-PRESIDENT. 
J. B. PIERCE, 


Key-Seating Machines | /. 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


> New and Second-Hand 


+ Lathes, Planers, Drills, 
» or anything in Machinists’ 









Gear Wheels and Gear Cutting. 





SECRETARY & TREASURER. 





on 3 “ ; 
—_'rools or Supplies. ' 
a s PI Grant's Gear Book for 1892, 15 Cents. 





Lexington Gear Works, 











i= W. P. DAVIS, 
7 a Rochester, N. Y. Lexington, Mass. 








DLANERS © SPUR GEARED 
SPIRAL GEARED. 


The GQ. A. GRAY Co., 


479 Sycamore St., CINCINNATI, 0. 




























~ : aw 
15” x 5’ Turret Lathe. 27” x 27” < 8’ Planer. 


MANUFACTURERS OF ToRRINGTON. CONN, 


He pay MACHINES: MACHINE TOOLS CHAS CHURCHILL Co.,LTD, AGTS. 


© 21 CROSS ST., FINSBURY, LONDON, ENG. 


216” Cutting-Off INEC 














Manufacturer 


J.M.CARPENTER =the 





exceptions) all the Electric Motor Gears. 








PAWTUCKET.R.I. 


APS & DE 





